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EXECUTIVE  SUMMARY 


An  experimental  and  analytical  study  was  conducted  to  determine  the  effects  of  multiple  cracks 
on  the  fatigue  crack  growth  and  residual  strength  of  curved  fuselage  panels.  Four  panels  were 
tested,  two  panels  with  a  longitudinal  lap  splice  and  two  with  a  circumferential  butt  joint.  For 
each  joint  configuration,  one  panel  contained  only  a  lead  crack  and  the  other  contained  a  lead 
crack  with  multiple  cracks  located  along  the  outer  critical  fastener  row  of  the  joints.  The  panels 
were  tested  in  the  Full-Scale  Aircraft  Structural  Test  Evaluation  and  Research  (FASTER) 
facility.  First,  strains  were  measured  under  quasi-static  load  conditions  to  ensure  proper  load 
introduction  into  the  panels.  Second,  fatigue  crack  formation  and  growth  were  monitored  and 
recorded  in  real  time  using  the  Remote  Controlled  Crack  Monitoring  (RCCM)  system  under 
constant  amplitude  loading  up  to  a  prescribed  amount  of  fatigue  crack  growth.  Third,  the  crack 
growth  and  residual  strength  were  measured  during  quasi-static  loading  to  failure. 

Geometric  nonlinear  finite  element  analyses  were  conducted  to  support  the  tests.  The  strain 
distributions  and  fracture  parameters  governing  crack  formation  and  growth  were  determined. 
Comparisons  with  strain-gage  data  verified  the  finite  element  models.  For  fatigue  crack  growth 
predictions,  the  corresponding  mixed  mode  stress-intensity  factors  were  calculated  using  the 
Modified  Crack  Closure  Integral  (MCCI)  method.  Results  include  comparisons  of  strain 
distributions,  fatigue  crack  growth  characteristics,  and  the  damage  growth  process  during 
residual  strength  test  for  the  two  joint  configurations.  In  general,  results  show  that  multiple 
cracking  did  not  have  an  effect  on  the  overall  global  strain  response.  However,  the  number  of 
cycles  to  grow  a  fatigue  crack  to  a  predetermined  length  was  reduced  by  37%  and  27%  for  the 
longitudinal  lap  joint  and  circumferential  butt  joint  panels,  respectively.  In  addition,  the 
presence  of  multiple  cracks  reduced  the  residual  strength  of  the  panels  with  a  longitudinal  lap 
joint  by  approximately  20%.  For  the  circumferential  butt  joint  panels,  the  effect  of  multiple 
cracking  on  the  residual  strength  could  not  be  quantified  due  to  premature  failures  at  the  load 
application  points  in  the  baseline  panel.  However,  it  was  observed  that  the  growth  of  lead  crack 
into  the  first  fastener  directly  ahead  was  more  rapid  for  the  panel  containing  multiple  cracks. 
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INTRODUCTION 


Since  the  1988  Aloha  Airlines  accident  in  which  a  large  portion  of  the  fuselage  crown  of  a 
Boeing  737  tore  apart  due  to  the  linkup  of  small  cracks  emanating  from  rivet  holes  in  the  lap 
joint,  much  effort  has  been  placed  on  developing  methodologies  to  predict  the  reduction  in 
residual  strength  of  aircraft  fuselage  structure  due  to  various  multiple-site  cracking  scenarios. 
Research  efforts  sponsored  by  the  Federal  Aviation  Administration  (FAA),  National  Aeronautics 
and  Space  Administration  (NASA),  and  the  Department  of  Defense  (DoD)  include  the 
development  of  various  analytical  tools  that  address  this  complex  problem  at  several  levels. 
Both  rigorous  numerical  methods  and  simplified  engineering  approaches  have  been  developed  to 
predict  crack  initiation,  growth,  and  linkup,  and  residual  strength  [1-9].  In  general,  the 
development  of  each  tool  has  been  focused  on  analyzing  different  aspects  of  the  process,  such  as 
crack  initiation,  crack  growth,  crack  linkup,  or  residual  strength  of  the  fuselage  structure.  When 
fully  validated,  the  combination  of  the  tools  should  be  able  to  predict  the  entire  process  and 
could  be  used  in  the  current  fleet  of  aircraft  to  predict  the  effect  of  multiple-site  cracks  on  the 
residual  strength  or  in  future  aircraft  designs  to  prevent  the  occurrence  of  multiple-site  cracking 
within  the  design  life  of  the  structure. 

As  part  of  the  FAA  research  program,  a  research  effort  was  conducted  at  the  FAA  William  J. 
Hughes  Technical  Center  to  assess  the  effects  of  multiple-site  cracking  on  the  fatigue  crack 
growth  and  residual  strength  of  fuselage  structures.  One  focus  of  the  research  effort  is  on 
developing  computational  methods  to  determine  fracture  parameters  governing  the  onset  and 
growth  of  cracks  and  the  residual  strength  of  fuselage  structure  with  multiple  cracks.  These 
methods  will  be  used  to  predict  strain  distributions,  crack  growth,  and  residual  strength. 

The  second  focus  is  on  conducting  tests  to  understand  the  damage  mechanics  and  guide  the 
model  development.  A  state-of-the-art  facility,  the  Full-Scale  Aircraft  Structural  Test  Evaluation 
and  Research  (FASTER)  facility,  was  developed  to  apply  realistic  flight  load  conditions  to  large, 
full-scale,  curved  sections  of  fuselage  structure  [10  and  11].  Both  quasi-static  and  spectrum 
loadings  can  be  applied,  including  differential  pressure,  longitudinal  load,  and  hoop  load  in  the 
skin  and  frames,  and  shear  load.  The  test  data  will  be  used  to  validate  analytical  methodologies 
developed  by  the  FAA  and  NASA  [9].  The  FASTER  facility  is  located  at  and  operated  by  the 
FAA  William  J.  Hughes  Technical  Center. 

This  document  reports  on  tests  and  analyses  that  were  conducted  to  verify  the  predictive 
methodologies.  The  curved  panels  used  in  the  test  program  are  similar  to  a  typical  narrow-body 
fuselage  structure  consisting  of  skin,  frames,  shear  clips,  stringers,  and  either  longitudinal  splice 
or  circumferential  joints.  A  total  of  four  panels  were  tested,  two  panels  with  a  longitudinal  lap 
splice  and  two  with  a  circumferential  butt  joint.  For  each  joint  configuration,  one  panel 
contained  only  a  lead  crack  and  the  other  contained  a  lead  crack  with  multiple  cracks.  A  strain 
survey  was  conducted  under  quasi-static  loading  conditions  on  a  test  panel  to  verify  proper  load 
transfer  from  the  load  application  points  to  the  panel.  Comparison  with  an  independent  full-scale 
test  conducted  by  Boeing  Aircraft  Company  on  an  aft  fuselage  section  of  an  actual  aircraft  with 
similar  structural  details  to  the  panels  tested  in  this  program  and  comparisons  with  detailed  finite 
element  analysis  results  confirmed  appropriate  applied  load  conditions.  Crack  growth  under 
fatigue  loading  conditions  was  measured  and  recorded  up  to  a  predetermined  crack  length. 
Finally,  crack  extension  and  residual  strength  were  measured  under  quasi-static  loading 
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conditions.  In  the  following  sections,  a  brief  description  of  the  FASTER  test  fixture  is  presented 
followed  by  the  analytical  and  experimental  results,  including  strain  distributions,  damage 
growth  process,  and  residual  strength  characteristics.  These  findings  provide  experimental  and 
analytical  procedures  for  testing  curved  panels  containing  multiple-site  cracking  scenarios. 

FULL-SCALE  AIRCRAFT  STRUCTURAL  TEST  EVALUATION  AND 
RESEARCH  (FASTER)  FACILITY 

The  FASTER  test  fixture,  shown  in  figure  1,  features  a  unique  adaptation  of  mechanical,  fluid, 
and  electronic  components  and  is  capable  of  applying  internal  pressurization,  longitudinal,  hoop, 
frame,  and  shear  loads  to  a  curved  panel.  As  shown  in  the  exploded  view  in  figure  1,  the  fixture 
consists  of  a  base  structure,  hoop  load  assembly,  longitudinal  load  assembly,  fuselage  pressure 
box,  frame  load  assembly,  and  shear  fixture  assembly.  The  FASTER  facility  also  includes  a 
computerized  instrument  control  and  data  acquisition  system  and  a  remote-controlled  video 
system  that  are  not  shown  in  figure  1. 

In  general,  the  test  fixture  is  capable  of  dynamically  cycling  the  internal  pressure  as  well  as 
performing  a  static  pressurization.  The  hoop  and  longitudinal  stresses  are  simulated  by  the 
controlled  application  of  distributed  loads  around  the  perimeter  of  the  test  panel.  Hoop  forces 
are  distributed  by  individual  loading  linkages  using  a  two-tier  coaxial  whiffle  tree  assembly, 
which  generates  four  equal  forces  fi-om  each  controlled  load  point.  A  total  of  seven  load  points 
are  used  on  each  side  of  the  specimen,  creating  a  total  of  28  attachment  points.  Longitudinal 
forces  are  applied  using  similar  loading  devices  on  each  end  of  the  panel,  consisting  of  four  load 
control  points  and  16  attachment  points.  Similar  devices  are  available  to  apply  hoop  tension 
loads  at  each  end  of  a  frame. 

An  innovative  shear  load  application  system  was  developed  that  uses  two  load  distribution  points 
in  the  longitudinal  direction  at  the  edges  of  the  specimen.  The  force  is  applied  as  a  couple  and  is 
reacted  by  a  couple  in  the  hoop  direction.  A  unique  feature  of  the  shear  loading  system  is  the 
elastomeric  coupling  between  the  loading  mechanisms  and  the  test  specimen.  The  elastomer, 
which  has  a  soft  shear  modulus,  creates  a  close  approximation  to  uniform  shear  distribution  in 
both  the  applied  and  reacted  couples. 

All  forces  are  generated  using  water  and  air  as  the  fluid  mediiun.  The  external  loads  are 
generated  by  applying  water  pressure  to  bladder  type  actuators,  which  are  controlled  by  pressure- 
activated  dome  valves.  The  dome  valves  are  automatically  controlled  by  electro/pneumatic  (E/P) 
control  valves.  The  E/P  valves  are  driven  by  a  computer  control  system  in  a  closed-loop 
configuration.  The  operator  can  control  the  loads,  speed,  and  type  of  test.  Data  from  strain 
transducers,  load  transducers,  pressure  transducers,  etc.,  are  displayed  on  color  monitors  in  real 
time  and  stored  for  off-line  analysis. 

MECHANICAL  LOADING  MECHANISMS. 

Water  actuators  with  a  lever  arm  construction  are  used  to  apply  loads  to  the  curved  panel.  The 
water  actuators  used  are  air-water  springs.  An  air-water  spring  is  an  elastomeric  rubber  fabric 
bellow  with  metal-end  closures  which  contains  a  column  of  compressed  air  or  water.  In  the 
FASTER  test  fixture,  water  is  used.  The  compressed  water  provides  the  force  or  supports  the 


load.  Air-water  springs  have  wide  industrial  applications,  including  vibration  isolation,  truck 
suspension,  and  actuators.  They  are  highly  durable,  rugged,  and  reliable.  The  water  actuators 
used  for  the  FASTER  test  fixture  are  more  cost-effective  than  the  standard  oil-based  hydraulic 
cylinder  actuators.  The  initial  purchase  cost  is  much  less  and  no  maintenance  or  lubrication  is 
required.  There  is  no  internal  rod  or  piston  or  sliding  seals,  as  in  conventional  cylinders.  Since 
there  are  no  moving  parts  in  the  water  actuator,  it  is  maintenance  free,  friction  free  and  the 
response  is  immediate. 

A  schematic  of  the  general  loading  mechanism  for  the  longitudinal  and  hoop  load  assemblies  is 
shown  in  figure  2.  The  loading  mechanism  consists  of  a  water  actuator,  lever  arm,  fulcrum  pivot 
point,  a  load  cell,  and  a  whiffle  tree.  The  lever  arm  is  connected  to  the  water  actuator  at  one  end 
and  to  the  load  cell  at  the  other  and  rotates  about  the  fulcrum  pivot  point.  The  distance  from  the 
water  actuator  to  the  fulcrum  is  fi,  and  the  distance  from  the  top  of  the  lever  arm  to  the  fulcrum  is 
I2.  As  the  water  actuator  inflates,  the  bottom  of  lever  arm  will  displace  an  amount  ui,  rotate  at 
the  fulcrum  pivot  point,  causing  the  top  of  the  lever  arm  to  displace  an  amount  U2.  There  are 
eight  loading  mechanisms  to  apply  longitudinal  load,  four  attached  to  each  end  of  the  specimen 
as  shown  in  figure  1.  There  are  14  loading  mechanisms  to  apply  the  hoop  load,  7  on  each  side  of 
the  specimen.  The  load  is  distributed  to  the  edge  of  the  specimen  through  four  links  in  the 
whiffle  tree  for  each  loading  mechanisms  as  shown  in  figure  2. 

Although  the  application  of  shear  loading  was  not  included  in  this  test  program,  a  brief 
description  of  this  capability  is  described  herein  for  the  sake  of  completeness.  The  shear  load 
assembly  consists  of  the  shear  fixture  and  four  counter  balance  poles  and  baskets  as  shown  in 
figure  3.  The  shear  fixture  consists  of  a  rigid  reaction  structure  and  pairs  of  water  actuators, 
shear  lever  arms,  pivot  points,  longitudinal  skis,  and  hoop  skis.  The  longitudinal  and  hoop  skis 
are  attached  to  the  curved  panel  using  elastic  polyurethane  strips  1"  thick  by  4"  wide  with  a 
Shore  A  durometer  scale  hardness  rating  of  90.  The  strips  are  a  hard  lubber  material  on  the 
Shore  A  scale  compared  to  rubber  bands  at  40,  tire  treads  at  50,  and  shoe  heels  at  70.  As  the 
water  actuator  inflates,  the  shear  lever  arm  will  displace  downward,  ui,  and  will  rotate  about  the 
shear  arm  pivot  point.  As  a  result,  the  lever  arm  keyway,  which  is  attached  to  longitudinal  ski, 
will  displace  amount  U2  as  shown  in  figure  3.  The  displacement  U2  will  deform  the  polyurethane 
strip,  which  will  distribute  the  point  force  at  the  keyway  into  a  uniform  shear  force  distributed 
along  the  entire  length  of  the  longitudinal  ski.  By  inflating  the  two  water  actuators,  which  are 
located  at  diagonal  comers  of  the  reaction  structure,  the  shear  loads  are  applied  through  the 
longitudinal  skis  in  equal  magnitude  but  opposite  direction.  The  shear  couple  is  reacted  by  the 
rigid  support  structure,  which  is  attached  to  the  hoop  skis.  The  entire  shear  load  fixtiue  weighs 
approximately  3800  lbs.  To  insure  this  weight  is  not  applied  to  the  panel,  the  fixture  is  counter 
balanced  using  four  weights  attached  to  the  fixture  through  four  cable  support  columns  as  shown 
in  figure  3. 

The  frame  load  assembly  loading  mechanism  is  shown  in  figure  4.  The  figure  shows  a  cut-away 
view  through  a  frame  loader.  The  frame-loading  mechanism  consists  of  a  water  actuator,  a 
frame  lever  arm,  a  fulcrum  pivot  point,  a  radial  reaction  link,  and  a  frame  load  link.  As  the  water 
actuator  inflates,  the  end  of  the  frame  lever  arm  will  displace  an  amount  uj  and  will  cause  a 
displacement  of  the  frame  load  link  in  the  hoop  direction,  U2.  The  radial  reaction  link  ensures 
that  the  frame  attachment  point  is  displaced  only  in  the  hoop  direction.  There  are  12  loading 
mechanisms  for  the  frame  load  assembly. 
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The  curved  panel  can  be  pressurized  using  either  air,  water,  or  a  combination  of  both.  The  panel 
skin  is  attached  to  the  pressme  box  using  an  elastomeric  rubber  seal  as  shown  in  figure  4.  The 
seal  is  bonded  to  the  panel  skin  and  bolted  to  the  pressure  box. 

HYDRAULIC  AND  PNEUMATIC  SYSTEMS. 

All  forces  are  generated  using  water  supplied  by  a  stand-alone  water  system.  The  water  supply 
system  consists  of  a  1050-gallon  reservoir,  a  40-hourspower  (HP)  pump  capable  of  discharging 
water  at  140-psi  pressure.  A  radiator  on  the  water  return  line  acts  as  a  heat  exchanger  to  keep  the 
water  temperature  below  105T.  The  water  supply  line  and  supply  manifold  is  constructed  firom 
3"  schedule  80  CPVC  pipe.  Under  normal  operating  conditions,  60  psi  is  sufficient  operational 
pressure.  The  water  return  line  and  manifold  are  constructed  from  4"  schedule  80  CPVC  pipe. 

A  schematic  of  the  hydraulic  and  pneumatic  system  for  a  single  loading  mechanism  is  shown  in 
figure  5.  The  pressure  regulator  dome  valves  are  attached  to  the  water  supply  and  return 
manifolds  with  a  3/4"  flexible  hose.  The  high-precision  pressure  regulator  dome  valves  control 
the  water  outlet  pressure  to  inflate  the  water  actuators  of  the  loading  mechanisms.  When  the 
water  actuator  deflates,  the  water  exits  to  the  water  return  manifold  through  a  constant  flow 
orifice  valve.  The  pressme  regulator  dome  valves  use  air  pressure  applied  above  the  valve 
diaphragm  controlled  by  E/P  valves  to  accurately  regulate  water  outlet  pressure.  The  water 
outlet  pressure  is  identical  to  the  air  inlet  pressure  applied  to  the  dome  above  the  diaphragm.  The 
E/P  valves  convert  a  0-  to  10- volt  control  input  signal  to  a  proportional  0.7  to  127  psi  pneumatic 
air  pressure  inlet  signal  sent  to  the  pressure  regulator  dome  valves.  Air  supply  pressure  to  the 
E/P  valves  is  set  to  130  psi  supplied  by  an  air  compressor.  Plastic  tubing  having  1/4"  diameter  is 
used  to  connect  the  E/P  valves  to  the  supply  from  an  air  compressor  and  inlet  to  the  pressure 
regulator  dome  valves.  The  E/P  valves  are  computer  controlled  in  a  closed-loop  configuration  as 
discussed  in  the  next  section. 

CONTROL  AND  DATA  ACQUISITION  INSTRUMENTATION. 

The  computer  control  and  data  acquisition  instrumentation  integrates  the  various  mechanical 
load  assemblies  of  the  FASTER  test  fixture.  The  control  and  data  acquisition  instrumentation 
uses  the  VXIbus  (VMEbus  eXstenions  for  Instrumentation)  standard.  The  VXIbus  standard  is 
based  on  the  VMEbus  (versa  modular  European)  architecture,  a  recognized  standard  that  offers 
an  excellent  computer  backplane  for  high-speed  digital  data  transfer  and  communication  between 
devices.  The  VMEbus  standard  was  originally  designed  for  digital  communication  and  is  too 
noisy  for  precise  low-level  analog  measurements  of  test  instrumentation.  The  VXIbus  standard 
enhanced  the  VMEbus  standard  by  specifying  interference  shielding  requirements  on  the 
backplane  and  between  modules  and  by  increased  spacing  between  modules.  The  VXIbus 
standard  provides  the  architecture  to  allow  low-level  analog  signals  to  coexist  on  the  backplane 
with  high-speed  digital  signals  resulting  in  state-of-the-art  test  and  measurement  instrumentation 
with  high  throughput  and  versatility. 

The  control  and  data  acquisition  instrumentation  contains  a  six-slot  VXI  mainframe  (HP  142 IB). 
In  the  current  configuration,  five  slots  are  used  for  control  and  data  acquisition,  with  one 
reserved  for  expansion.  The  zero  slot  contains  a  UNIX-based  VXI-embedded  controller 
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(HP  V732/100)  with  a  100-MHz  RISC  processor.  The  next  four  slots  of  the  mainframe  contain 
VXI  multifunction  measurement  and  control  (HP  E1419A)  modules  having  16-bit  measurement 
resolution  and  56,000  samples  per  second  maximum  reading  rate.  The  HP  El 41 9A  module  can 
be  configured  for  a  specific  measurement  and  control  application  by  using  up  to  eight  signal¬ 
conditioning  plug-on  (SCP)  cards.  The  SCP  cards  can  accommodate  up  to  eight  input  or  output 
channels  and  can  provide  various  analog  and  digital  input  or  output  functions.  In  the  first  slot, 
the  E1419A  module  is  designed  for  control  of  the  longitudinal  load  assemblies,  internal  fuselage 
pressure,  the  shear  load  assemblies,  and  system  hydraulic  supply.  In  the  second  and  third  slots, 
the  E1419A  modules  have  similar  configurations,  each  designed  for  the  control  of  the  hoop  and 
frame  load  assemblies  on  both  sides  of  the  system.  In  the  fourth  slot,  the  El  41 9A  is  designed  for 
64  channels  of  data  acquisition  with  56  low-level  signals  with  a  gain  of  64  used  for  strain  and 
crack  propagation  gages,  and  eight  high-level  signals  for  pressure  transducers. 

The  scanning  rate  of  the  control  and  data  acquisition  process  is  150  times  per  second.  There  are 
64  channels  dedicated  to  data  acquisition  from  strain  gages,  load  transducers,  pressure 
transducers,  crack  gages,  etc.  There  are  40  channels  to  control  the  FASTER  test  fixture.  The 
control  channels  include  operation  of  the  E/P  valves,  using  a  full  proportional  integral  derivative 
(PID),  closed-loop  feedback  error  control  process  as  shown  in  the  block  diagram  in  figure  6.  In 
the  figure,  lines  indicate  the  path  of  a  signal,  ±  the  sign  of  the  signal,  E  within  a  circle  designates 
a  summation  junction  of  signals,  and  the  boxes  represent  a  process  done  to  the  signal.  The 
controlling  signals  shown  in  the  figure  are  the  command  signal,  Cmd,  the  feedback  signal  from 
the  loading  system,  Fbk,  and  the  error  signal  Err,  which  is  the  difference  in  the  Cmd  and  Fbk 
signals.  The  error  signal  is  used  to  adjust  the  response  of  the  load  system  using  proportional 
error  correction,  integral  error  correction,  and  derivative  error  correction  processes.  The 
proportional  error  correction  process  scales  the  error  by  parameter  Pgain  to  obtain  a  quick 
response.  The  integral  error  correction  process  takes  the  history  of  the  error  and  integrates  oyer 
time  and  scales  to  parameter  Igain  to  reduce  steady-state  error  of  the  response.  The  derivative 
error  correction  process  takes  the  rate  of  change  of  the  error  and  scales  to  parameter  Dgciin  to 
help  damp  the  response.  The  final  control  input  signal,  Cin,  is  the  summation  of  the  Cmd  si^al, 
and  the  signals  from  the  proportional,  integral,  and  derivative  error  correction  processes  given 
by: 


Cin  =  Cmd  +  Pgain  x  Err  +  Igain  x 


^sign{Err)dt  +  Dgain  x 


d(Err) 

dt 


(1) 


This  signal  is  then  used  as  input  to  the  E/P  value  of  a  loading  system  as  shown,  for  example,  in 
figure  5.  Limit  parameters  are  used  to  ensure  that  the  system  does  not  run  unstable  or 
inadvertently  overload  the  system.  These  parameters  include  maximum  and  minimum  limits  on 
the  command  signal,  Omax  and  0,mn,  a  limit  range  on  the  integral  error  correction,  In 

addition,  a  limit  is  set  to  shut  the  system  down  if  the  error  exceeds  parameter  ±Z)„„,p/. 

A  target  signal  specifies  the  level  the  command  signal  must  obtain  over  a  certain  time  interval 
called  the  end  point,  EP,  and  time  (figure  6).  The  three  ramping  functions,  which  are  used  to 
define  the  path  the  command  signal  follows  to  get  to  the  target  level,  are  a  haversine  (half 
sinusoidal  wave),  linear,  and  step.  To  synchronize  the  loading  mechanisms,  two  other  control 
parameters  are  used;  the  static  hold,  Shoid^  siid  the  dynamic  hold,  Dhotd-  The  ShoU  snd  Dhoid 
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parameters  are  limits  on  the  amount  of  error  between  the  command  signal  and  the  feedback 
signals  at  the  target  signal  end  point  and  between  the  target  signal  end  points,  respectively.  If  the 
Shoid  or  Dhoid  limits  are  exceeded,  a  hold  is  placed  on  all  control  channels  until  the  feedback 
control  adjusts  itself  to  within  these  limits. 

The  graphic  programming  language,  HP-Visual  Engineering  Environment  (VEE)  was  used  to 
develop  the  graphical  user  interface  (GUI)  and  the  control  and  data  acquisition  system.  The  HP- 
VEE  software  is  designed  for  use  with  the  HP  VXI-based  instrumentation.  It  can  access  and 
load  any  driver  for  standard  VXI  instrument  cards.  The  driver  then  provides  a  procedural 
interface  to  the  instrument  for  programmatic  control.  The  user-fiiendly  GUI  of  HP- VEE  allows 
a  user  to  efficiently  develop  code  necessary  for  controlling  instruments,  acquiring  data,  display 
data  in  real  time,  analyze  and  reduce  data  in  real  time,  or  store  data  to  buffers  and  files  for 
posttest  analysis  and  data  reduction.  A  graphical  interface  program  developed  using  HP-VEE 
allows  the  operator  to  control  the  loads,  speed,  and  type  of  test  desired.  Data  acquisition  from 
strain  transducers,  load  transducers,  pressure  transducers,  etc.,  are  displayed  on  color  monitors  in 
real  time  and  stored  for  off-line  analysis. 

REMOTE  CONTROLLED  CRACK  MONITORING  IRCCMI  SYSTEM. 

The  Remote  Controlled  Crack  Monitoring  (RCCM)  system,  shown  in  figure  7,  tracks  and 
records  multiple  crack  formation  and  propagation  during  loading  in  real  time.  The  RCCM 
system  is  a  stand  alone,  computer-based  video  data  acquisition  system  capable  of  monitoring  the 
entire  fuselage  panel  test  surface  at  several  levels  of  magnification  with  a  field  of  view  ranging 
from  0.05"  up  to  14".  The  system  consists  of  cameras  mounted  to  two  computer  remote- 
controlled,  high-precision  translation  stages  and  provides  accurate  and  repeatable  length 
measurements. 

The  RCCM  system  is  comprised  of  three  main  components:  a  mechanical  frame  assembly,  a 
motion  control  assembly,  and  a  video  data  acquisition  system.  The  mechanical  frame  assembly 
is  used  to  mount  and  place  the  motion  control  assembly  over  the  test  section  of  the  panels  while 
in  the  fixture.  A  large  rectangular  firame  made  from  4"  square  aluminum  tubing  is  mounted  on 
top  of  the  four  counterbalance  columns  of  the  fixture.  A  second  section  sits  within  the 
rectangular  frame  and  can  slide  to  provide  longitudinal  positioning  of  the  motion  control 
assembly.  The  third  component  fits  within  the  second  section  for  lateral  positioning  of  the 
motion  control  assembly. 

The  motion  control  assembly  is  comprised  of  three  bidirectional  and  two  single-directional 
translation  stages  each  having  a  0.078"  lead  screw.  A  bidirectional  translation  stage  provides  24" 
of  overall  travel  in  each  direction.  Two  more  bidirectional  translation  stages  are  mounted 
underneath  the  24"  bidirectional  stage,  each  providing  36"  of  travel  in  longitudinal  direction  and 
12"  of  travel  in  the  lateral  direction.  Periscope  stages  are  mounted  to  the  two  36"  by  12" 
bidirectional  translation  stages  to  provide  translation  in  the  z  direction  of  10". 

The  motion  of  the  stages  are  remotely  controlled  by  a  computer  via  a  joystick,  mouse,  and 
keyboard,  which  sends  step  and  direction  commands  through  a  50-pin  ribbon  cable  to  each  of  the 
eight  motor  driver  modules.  The  stages  are  powered  by  24  volt,  4  ampere,  and  four-phase 
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stepper  motors  that  provide  200  full  steps  per  revolution.  The  stepper  motors  driver  modules 
further  divide  the  step  to  ten  increments,  providing  motion  resolution  of  0.000039".  The 
accuracy  of  the  lead  screws  is  0.0039"  per  10  inches  of  travel  and  bidirectional  repeatability  is 
0.000236". 

The  video  data  acquisition  assembly  contains  two  black  and  white  RS-170  format  analog 
cameras  operating  at  30  frames  per  second  with  high-resolution  768-  by  493-pixel  chips.  The 
two  cameras  are  mounted  to  each  of  the  two  periscope  stages.  A  high  magnification  zoom  lens 
(narrow-field-of-view  (NFOV)  lens)  is  attached  to  the  first  camera  and  provides  a  field  of  view 
ranging  from  0.05"  up  to  0.5".  The  NFOV  lens  was  modified  to  accommodate  a  simple  belt- 
driven  motor  to  control  the  zoom  ring  remotely.  In  addition,  a  fiber-optic  ring  light  is  attached  to 
the  end  of  the  NFOV  lens  to  provide  localized  lighting  that  also  can  be  controlled  remotely. 

A  zoom  lens  (wide-field-of-view  (WFOV)  lens)  is  attached  to  the  second  camera  with  a  focal 
length  range  of  0.45"  to  2.71",  having  complete  motorized  zoom,  focus,  and  iris  controls  built-in. 
A  +1  diopter  and  +2  diopter  were  added  to  the  WFOV  lens  end  to  provide  a  field  of  view  ranging 
from  2"  up  to  14". 

Video  data  acquisition  and  reduction  software  provides  real-time  crack  length  measurement 
capabilities  from  the  cameras  on  each  stage.  Using  a  cross-hair  on  the  image  as  a  reference, 
accurate  measurements  of  crack  length  can  be  obtained  through  the  control  of  the  translation 
stages.  Up  to  360  of  the  768-  by  493-pixel  digital  images  can  be  captured  continuously  and 
stored  in  bitmap  format  at  a  rate  up  to  30  frames  per  second.  The  software  can  playback  the 
stored  images.  In  addition,  direct  hookup  to  monitors  and  video  control  recording  (VCR) 
equipment  is  provided  for  continuous  real-time  monitoring  and  recording. 

EXPERIMENTAL  PROCEDURE 

The  test  matrix  for  the  four  curved  panel  tests  is  shown  in  table  1.  Panel  CVPl  contains  a 
longitudinal  lap  splice  with  a  lead  crack.  Panel  CVP2  has  the  same  configuration  and  lead  crack 
as  CVPl  with  the  addition  of  multiple  small  cracks  emanating  from  rivet  holes  ahead  of  the  lead 
crack.  Panel  CVP3  has  a  circumferential  butt  joint  with  a  lead  crack.  Panel  CVP4  has  the  same 
configuration  and  lead  crack  as  panel  CVP3  with  the  addition  of  multiple  small  cracks  emanating 
from  rivet  holes  ahead  of  the  lead  crack.  These  panels  were  subjected  to  a  sequence  of  three 
loading  functions:  (1)  initial  monotonic,  quasi-static  loading  to  a  predetermined  load  level;  (2)  a 
constant  amplitude  cyclic  loading;  and  (3)  a  postfatigue  monotonic,  quasi-static  loading  up  to 
fracture. 

PANEL  CONFIGURATIONS. 

Detailed  engineering  drawings  for  the  four  panels  tested  are  presented  in  appendix  A.  The 
selected  panel  configurations  represent  generic  fuselage  structure  from  a  narrow-body  aircraft, 
fabricated  according  to  original  equipment  manufacturing  (OEM)  specifications.  It  was  decided 
in  this  program  to  test  panels  that  were  generic  instead  of  aircraft  specific,  since  the  purpose  of 
this  study  is  to  provide  experimental  data  to  support  and  verify  analysis  methodologies  to  assess 
the  effects  of  multiple  cracks  applicable  to  all  aircraft  types.  The  panel  size  was  selected  so  that 
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the  test  section  will  contain  large  damage  such  as  a  two-bay  crack  with  central  frame  severed. 
The  test  section  of  the  panel  was  sized  in  order  to  minimize  the  effect  of  the  test  fixture 
attachment  points  along  the  perimeter. 

Typical  panel  dimensions  are  120"  in  the  longitudinal  direction,  68"  in  the  circumferential 
direction,  with  a  radius  of  66"  as  shown  in  figure  8.  For  all  four  panels,  the  skin  was  2024-T3 
aluminum  with  a  thickness  of  0.063".  Each  panel  had  six  frames  with  a  19"  spacing  and  seven 
stringers  with  a  7.5  spacing.  The  cross-sectional  properties  of  the  substructure  are  shown  in 
figure  9.  The  frames  and  shear  clips  were  7075-T6  aluminum  with  thicknesses  of  0.071"  and 
0.063",  respectively.  The  stringers  were  also  7075-T6  aluminum  with  a  thickness  of  0.063", 
except  for  S4  where  the  thickness  is  0.071".  As  shown  in  the  photographs,  the  shear  clip  is 
connected  to  skin  using  NAS1097AD6  rivets  with  a  pitch  of  1.0".  The  stringer  is  connected  to 
skin  using  NASI 097 AD6  rivet  with  a  pitch  of  1.25".  The  frame  and  shear  clips  are  connected 
using  MS20470AD6  rivets  with  a  pitch  of  1.0",  and  the  shear  clips  and  stringers  are  connected 
using  HL518-6  Hi-Lok  pin  fasteners. 

The  edges  of  the  curved  panels,  where  loads  are  applied,  were  reinforced  by  bonding  six  layers 
of  0.045~0.065-inch-thick  aluminum  alloy  doublers  to  the  skin  to  ensure  a  uniform  load  transfer. 
Along  the  perimeter  of  the  panel,  reinforcing  doublers  with  a  length  of  112"  on  the  longitudinal 
sides  and  56"  on  the  hoop  sides  were  added.  Holes  with  a  diameter  of  0.5"  were  spaced 
approximately  4'  apart  along  each  side  and  3.5"  apart  along  each  end  to  attach  the  whiffle  tree 
assemblies  which  apply  the  load.  There  were  28  load  application  points  on  each  longitudinal 
side  and  16  load  application  points  on  each  end.  Doublers  were  also  added  to  the  frame  ends 
where  they  attach  to  the  frame  loaders. 

LONGITUDINAL  LAP  JOINT  PANEL  CONFIGURATION.  Figure  8  shows  a  schematic  of 
the  longitudinal  lap  joint  test  panels  CVPl  and  CVP2  as  well  as  the  dimensions  and  location  of 
fre  strain  gages.  Details  can  be  found  in  appendix  A.  Photographs  of  the  CVPl  panel  are  shown 
in  figure  10.  As  shown  in  figure  8,  there  are  six  frames,  FI  through  F6,  in  the  circumferential 
direction  and  seven  stringers,  SI  through  S7,  in  the  longitudinal  direction.  A  longitudinal  lap 
joint  is  located  along  stringer  S4  as  shown  in  figure  11.  The  joint  consist  of  two  layers  of  the 
2024-T3  panel  skin  with  a  thickness  of  0.063"  and  two  layers  of  2024-T3  finger  doublers  with  a 
thickness  of  0.025".  Four  rows  of  fasteners.  A,  B,  C,  and  D,  are  used  to  connect  the  skin  and 
doublers.  For  rows  A  and  D,  MS20470AD5  rivets  were  used  with  a  pitch  of  1.5".  For  row  C, 
MS20470AD6  rivets  were  used  with  a  pitch  of  0.813",  and  for  row  B,  NASI 097 AD6  rivets  were 
used  with  a  pitch  of  0.813".  The  distance  between  rows  A  and  B  and  rows  C  and  D  is  0.875", 
and  the  distance  between  rows  B  and  C  is  1 .25". 

The  initial  damage  configuration  for  the  two  longitudinal  lap  joint  panels  is  shown  in  figure  12. 
For  both  panels  CVPl  and  CVP2,  a  crack-like  slit  representing  a  lead  crack  was  placed 
symmetrically  across  frame  F4,  machined  in  the  skin  along  the  critical  rivet  row  A  in  the 
longitudinal  lap  splice.  The  total  length  of  the  lead  crack  was  7.0"  long.  Between  rivet  holes  2L 
and  2R,  the  crack-like  slit  was  saw  cut  with  a  width  of  0.012".  The  tips  of  the  lead  crack 
emanated  0.5"  from  the  centerline  of  rivet  holes  2L  and  2R  where  it  was  wire  cut  to  a  width  of 
0.008".  For  panel  CVP2,  small  multiple  cracks  were  machined  in  the  first  18  rivets  to  the  left 


and  right  of  the  lead  crack  centerline  rivet  designated  0.  The  nominal  length  of  each  crack  is 
indicated  in  figure  12.  The  nominal  width  of  all  the  cracks  was  0.008". 

CIRCUMFERENTIAL  BUTT  JOINT  PANEL  CONFIGURATION.  Figure  13  shows  a 
schematic  of  the  circumferential  butt  joint  test  panels  CVP3  and  CVP4  as  well  as  the  dimensions 
and  location  of  the  strain  gages.  Photographs  of  the  CVP3  panel  are  shown  m  figure  14.  The 
structural  details  of  CVP3  and  CVP4  test  panels  were  similar  to  those  in  the  longitudinal  lap  joint 
panels  and  can  be  found  in  appendix  A.  Both  CVP3  and  CVP4  test  panels  have  a  butt  joint  in 
the  circumferential  direction  between  frames  F3  and  F4  as  shown  in  figure  15.  The  joint  consists 
of  two  layers  of  the  2024-T3  panel  skin  with  a  thickness  of  0.063",  a  2024-T3  finger  doubler 
with  a  thickness  of  0.025",  and  a  tapered  doubler  with  a  thickness  of  0.071",  which  tapers  to  a 
thickness  of  0.025"  along  the  edge.  Eight  rows  of  fasteners,  A  through  H,  are  used  to  connect 
the  skin  and  doublers.  For  rows  A  and  H,  MS20470AD5  rivets  were  used  with  a  pitch  of  1.5". 
For  rows  B,  C,  F,  and  G,  NAS1097AD6  rivets  were  used  with  a  pitch  of  0.75",  and  for  rows  D 
and  E,  S4931919-6  Hi-Lok  pin  fasteners  were  used  with  a  pitch  of  0.75".  The  distance  between 
rows  A  and  B  and  rows  G  and  H  is  0.875",  and  the  distance  between  rows  B  and  C,  C  and  D,  F 
and  G,  and  E  and  F  is  0.625".  The  distance  between  rows  D  and  E  is  1.0". 

The  initial  damage  configuration  for  the  two  circumferential  lap  joint  panels  is  shown  in  figure 
16.  For  both  panels,  CVP3  and  CVP4,  a  crack-like  slit  representing  a  lead  crack  was  placed 
symmetrically  across  stringer  S4,  machined  in  the  skin  along  the  critical  rivet  row  A  in  the 
circumferential  butt  joint.  Stringer  S4  was  cut  to  simulate  a  broken  stringer.  The  total  length  of 
the  lead  crack  was  7.0"  long.  Between  rivet  holes  2L  and  2R,  the  crack-like  slit  was  saw  cut  to  a 
width  of  0.012".  The  tips  of  the  lead  crack  emanated  0.5"  from  the  centerline  of  rivet  holes  2L 
and  2R  where  it  was  wire  cut  to  a  width  of  0.008".  For  panel  CVP4,  small  multiple  cracks  were 
machined  in  the  first  12  rivets  to  the  left  and  right  of  the  lead  crack  centerline  rivet  designated  0. 
The  nominal  length  of  each  crack  is  indicated  in  figure  16.  The  nominal  width  of  all  the  cracks 

was  0.008". 

STRAIN  GAGE  LOCATIONS. 

Strain  gages  were  placed  on  all  four  panels  to  monitor  the  strain  distribution  and  to  ensure  proper 
load  introduction.  The  precise  location  of  the  strain  gages  and  types  of  strain  gages,  coatings, 
cables,  and  adhesives  are  provided  in  detail  in  appendix  B.  For  the  longitudinal  lap  joint  panels 
CVPl  and  CVP2,  the  approximate  locations  of  the  stain  gages  on  the  skin,  frames,  and  stringers 
are  shown  in  figure  8.  In  general,  20  axial  strain  gages  were  located  on  both  the  inner  and  outer 
flanges  of  the  frames.  The  stringers  were  instrumented  with  eight  axial  strain  gages  on  the 
flange  and  hat  section  (see  detail  in  figure  8).  The  skin  was  instrumented  with  eight  strain  gage 
rosettes.  At  one  location  on  the  skin,  two  back-to-back  45“  strain  gage  rosettes  (gages  31  and  32) 
were  installed  to  provide  a  measure  of  bending  of  the  skin. 

For  the  circumferential  lap  joint  panels  CVP3  and  CVP4,  the  approximate  locations  of  the  strain 
gages  on  the  skin,  frames,  and  stringers  are  shown  in  figure  13.  Panels  CVP3  and  CVP4  were 
instrumented  with  9  strain  gage  rosettes  (45°)  in  the  skin  and  31  axial  strain  gages  in  the  frames 
and  stringers.  At  two  locations  on  the  skin,  namely  at  gages  36  and  37  and  at  gages  39  and  40, 
two  back-to-back  45“  rosette  gages  were  installed  to  provide  a  measure  of  bending  of  the  skin. 
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TEST  CONDITIONS. 

The  longitudinal  lap  joint  and  circumferential  butt  joint  panels  were  subjected  to  the  sequence  of 
loadings  listed  in  tables  2  and  3,  respectively.  Three  different  quasi-static  loadings  were  applied, 
followed  by  fatigue  loading  and  postfatigue  residual  strength  loading. 

Three  quasi-static  loadings  were  applied,  as  shown  in  tables  2  and  3,  to  determine  the  strain 
distribution  and  insure  proper  introduction  of  load  into  the  panels.  In  load  condition  la,  each 
panel  was  subjected  to  an  internal  pressure;  10.1  psi  for  longitudinal  lap  joint  panels  and  8.8  psi 
for  the  circumferential  butt  joint  panels.  Hoop  and  frame  loads  were  applied  as  reactive  loads 
from  the  internal  pressure.  In  load  condition  lb,  only  longitudinal  load  was  applied.  Load 
conditions  la  and  lb  were  superimposed  for  load  condition  Ic.  For  the  longitudinal  lap  joint 
panels,  load  condition  Ic  simulates  the  cylindrical  pressurization  that  a  section  of  the  fuselage 
along  the  neutral  axis  would  experience.  For  the  circumferential  butt  joint  panels,  load  condition 
Ic  simulates  a  fuselage  down-bending  condition  that  a  fuselage  section  along  the  crown  of  the 
aircraft  would  experience,  where  the  longitudinal  stress  is  50%  higher  than  the  hoop  stress. 

In  load  sequence  2,  shown  in  tables  2  and  3,  the  same  load  conditions  as  in  load  sequence  Ic  was 
applied  at  constant  amplitude  and  a  frequency  of  0.2  Hz  with  an  R-ratio  (minimum  to  maximum 
load)  of  0.1.  Crack  growth  of  the  lead  crack  and  small  multiple  cracks  were  continuously 
monitored  and  recorded  using  the  RCCM  system. 

The  postfatigue  residual  strength  test  was  performed  using  loading  condition  3  as  listed  in  tables 
2  and  3.  Frame  F4  in  longitudinal  lap  joint  panels,  which  was  intact  prior  to  the  residual  strength 
test,  was  saw  cut  midway  between  stringers  S4  and  S5  to  simulate  a  broken  frame.  The  panels 
were  statically  loaded  until  catastrophic  failure.  For  the  longitudinal  lap  joint  panels,  the  applied 
loading  consisted  of  internal  pressurization  with  reactive  hoop  and  frame  loads  with  a 
longitudinal  stress  that  was  50%  less  than  hoop  stress.  For  the  circumferential  butt  joint  panels, 
the  applied  loading  consisted  of  internal  pressurization  with  reactive  hoop  and  frame  loads,  with 
a  longitudinal  stress  that  was  50%  higher  than  the  hoop  stress. 

VERIFICATION  OF  TEST  RESULTS. 

The  test  results  from  a  full-scale  test  conducted  on  an  aft  fuselage  section  of  an  actual  narrow- 
body  aircraft  by  Boeing  Aircraft  Company  in  Long  Beach,  CA,  were  compared  to  the  FASTER 
test  results.  The  aft  fuselage  test  article  is  shown  in  figure  17.  The  test  article  was  mounted  on  a 
strong  back  fixture  and  pressurized  quasi-statically  fi-om  0  to  7.8  psi  for  three  tests.  A  section  of 
aircraft,  from  frame  station  1269  to  1288  and  stringer  L4  to  L5,  was  instrumented  with  strain 
gages  as  shown  in  figure  18.  The  instrumented  section  of  the  aft  fuselage  test  article  has  a 
structure  which  is  similar  to  the  four  curved  panels  tested  in  the  FASTER  facility  with  a  similar 
radius,  skin  thickness,  and  substructure  detail.  A  45°  rosette  gage  was  placed  near  skin  mid-bay 
location  A,  and  uniaxial  gages  were  placed  in  the  cap  and  flange  of  stringer  L4,  locations  B  and 
C,  and  the  inner  and  outer  frame  cap  at  frame  station  1269,  locations  E  and  F.  The  strain  gage 
data  from  the  three  tests  are  listed  in  the  tables  of  appendix  C.  Strains  measured  fi'om  these 
locations  were  compared  with  the  strains  measured  at  similar  locations  in  longitudinal  lap  joint 
panels  CVPl  and  CVP2. 
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ANALYSIS 


Geometric  nonlinear  finite  element  analyses  were  conducted  using  the  commercial  finite  element 
code  ABAQUS  5.8  [12],  A  full  description  of  the  analysis  procedures  and  results  are  provided  in 
appendix  D.  A  brief  description  is  provided  herein.  In  general,  two  analyses  were  conducted  for 
each  panel:  the  first  to  predict  the  strain  distributions  and  the  second  to  compute  the  stress- 
intensity  factor  (SIF)  solutions.  The  SIF  solutions  were  used  to  predict  the  fatigue  crack  growth 
of  the  curved  panels  and  the  predictions  were  compared  with  test  results. 


DESCRIPTION  OF  MODELS. 

The  panels  were  modeled  using  two-dimensional  shell  elements  with  each  node  having  six 
degrees  of  freedom.  Figure  19  shows  the  global  view  of  a  typical  finite  element  model  of  panel 
CVP3.  Four-noded  shell  elements  were  used  throughout  to  model  the  skin,  frames,  shear  clip, 
stringers,  and  intercostals,  except  near  the  crack  tips.  In  the  immediate  vicinity  of  the  crack  tips, 
eight-noded  shell  elements  were  used.  The  major  geometric  details  of  the  panels  were  modeled, 
including  the  cross-section  properties  of  the  substructure  (frames,  stringers,  shear  clip,  and 
intercostals),  the  dimensions  of  finger  doublers,  and  the  load  attachment  doublers.  Beam 
elements  were  used  to  model  the  rivets  that  connected  the  substructures  with  the  skin  and  the 
substructures  to  one  another.  The  semiempirical  equation  developed  by  Swift  [13],  shown 
below,  was  used  to  calculate  the  shear  stiffness  of  the  beams  as: 


^shear 


E'd 


5  +  0.8 


vh  h 


(2) 


where  E'  =  10.5x10^  psi  is  the  effective  modulus,  d  =  0.1875"  is  the  fastener  diameter,  and  ti  = 
0.063",  and  t2  =  0.063"  are  the  thickness  of  the  skin  and  substructure  (shear  clip  or  stringer), 
respectively.  To  simplify  the  global  panel  modeling,  the  rivet  holes  were  not  modeled.  The 
typical  finite  element  model  of  a  panel  had  250,000  degrees  of  freedom. 

The  load  conditions  specified  in  tables  2  and  3  were  simulated  in  the  analysis.  For  the  hoop, 
frame,  and  longitudinal  loads,  nodal  point  forces  were  applied  at  the  load  application  points  in 
the  actual  test,  as  shown  by  the  arrows  in  figure  19.  Internal  pressure  was  applied  to  the  inner 
surface  of  the  skin. 

THE  MODIFIED  CRACK  CLOSURE  INTEGRAL  (MCCD  METHOD. 

In  the  MCCI  approach  [14-16],  it  is  assumed  that  the  energy  released  during  crack  extension  is 
the  same  as  the  work  that  would  be  needed  to  close  the  crack,  and  that  the  energy  released  can  be 
related  to  the  four  components  of  SIF.  The  four  components  of  SIF  are  the  Mode  I  SIF  caused 
by  tensile  load,  Ki,  the  Mode  II  SIF  cause  by  in-plane  shear  load,  K2,  the  SIF  due  to  symmetric 
bending  loads,  ki,  and  the  SIF  due  to  out-of-plane  shear  and  twist  loads,  k2,  as  shown  in 
figure  20. 
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The  MCCI  method  approximates  the  rate  of  work  needed  to  close  a  crack  using  the  local  crack 
tip  displacements  and  forces.  The  displacements  and  forces  at  the  nodes  of  the  four  elements 
surrounding  the  crack  tip  were  obtained  from  the  finite  element  results  for  each  crack  length,  as 
shown  in  figure  20.  The  work  (Wi)  done  to  close  a  crack  of  length,  Ai,  for  each  nodal  degree  of 
freedom  is  given  by  [  1 6] : 


where  f  is  the  thickness  of  the  panel,  F  is  the  force  needed  to  close  the  crack  surfaces,  u  is  the 
displacement  component  on  each  surface  of  the  crack,  and  i  denotes  the  degree  of  freedom 
(DOF).  The  total  amount  of  work  done  to  close  a  crack  of  length,  Aa,  is  numerically  equal  to  the 
total  amount  of  strain  energy  released  during  a  crack  growth  increment  of  Aa,  and  the 
components  of  strain  energy  release  rate  can  be  related  to  the  stress-intensity  factors.  Thus,  the 
work  done  to  close  the  crack  is  related  to  the  SIFs  as: 
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where  E  =  10,500  ksi  and  v  =  0.3  are  the  Young’s  modulus  and  Poison’s  ratio  of  the  panel  skin 
material  and  Kj,  K2,  kj,  and  k2  are  the  SEFs  described  earlier.  Only  the  Mode  I SIF,  Kj,  was  used 
to  predict  the  fatigue  crack  growth  behavior  because,  as  will  be  shown,  it  was  found  to  be  the 
dominant  SIF  compared  to  the  other  modes. 

RESULTS  AND  DISCUSSION 

The  effects  of  a  lead  crack  and  multiple  cracking  on  the  strain  distribution,  fatigue  crack  growth, 
and  postfatigue  residual  strength  for  both  the  longitudinal  lap  joint  panels  (CVPl  and  CVP2)  and 
the  circmnferential  butt  joint  panels  (CVP3  and  CVP4)  were  studied.  In  the  following  sections, 
strain  survey  test  results  and  analytical  predictions  are  first  discussed,  followed  by  the  fatigue 
crack  test  results,  and  lastly,  the  residual  strength  test  results. 
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STRAIN  SURVEY. 


I 


The  strain  distribution  was  measured  and  predicted  at  ten  equal  load  increments  up  to  the 
maximum  values  for  load  sequences  la  through  Ic  in  tables  2  and  3  for  the  longitudinal  lap  joint 
and  circumferential  butt  joint  panels,  respectively.  The  strain  gage  locations  for  each  joint 
configuration  are  shown  in  figures  8  and  13  and  appendix  B.  Details  of  the  predicted  strains  are 
provided  in  appendix  D. 

The  strain  survey  test  was  repeated  twice  using  water  and  twice  using  air  for  each  panel  to  verify 
the  repeatability  of  the  results  and  determine  the  effect  of  the  pressurizing  media.  The  raw  data 
from  the  strain  survey  for  the  strain  gages  on  each  panel  are  listed  in  the  tables  in  appendix  E.  In 
the  tables,  for  each  test  condition  (la,  lb,  and  Ic)  and  run  (Air  1  and  2,  Water  1  and  2),  applied 
loads  and  strains  measured  at  each  gage  at  each  of  the  ten  equal  load  increments  up  to  the 
maximum  loads  are  listed. 

The  raw  data  was  reduced  to  remove  the  strain  offset  that  occurred  due  to  preloading  after  the 
panel  was  installed  in  the  fixture.  In  the  strain  gage  data  reduction,  the  first  three  data  points 
were  removed  to  minimize  the  effects  of  preloading  and  free  play.  A  linear  regression  using  a 
least  squares  method  was  used  to  curve-fit  the  remaining  data  set  to  the  following  first  order 
polynomial; 


£  =  Ax  +  B  (8) 

where  €  is  the  dependent  strain  variable,  x  the  independent  load  increment  variable,  A  the  slope, 
and  B  the  ordinate  intercept.  Parameter  B  was  used  to  define  the  zero  load  offset  used  to  shift  all 
data  in  the  set.  The  reduced  strain  gage  data  is  listed  in  appendix  F  at  the  ten  equal  load 
increments  up  to  the  maximum  loads  for  each  load  sequence.  Cross-reference  tables  in  appendix 
E  list  the  corresponding  values  of  the  applied  loads. 

In  general,  for  all  panels  tested,  strain  gage  results  from  the  four  runs  were  repeatable  for  gages 
measuring  strain  in  the  principle  loading  direction.  In  particular,  strains  measured  in  the  skin,  the 
stringer  cap,  and  outer  cap  of  the  frames  had  the  least  amount  of  scatter.  Strains  measured  in  the 
inner  frame  cap  had  the  most  scatter.  Complete  results  are  given  in  appendix  F.  Representative 
results  are  discussed  for  each  joint  configuration  in  the  subsequent  sections. 

LONGITUDINAL  LAP  .TOINT  CONFIGURATION.  The  hoop  strain  at  a  rosette  strain  gage 
located  in  the  skin  mid-bay,  as  a  function  of  applied  pressure,  is  shown  in  figure  21  for  panel 
CVPl  (lead  crack  only)  and  panel  CVP2  (lead  crack  and  multiple  cracks).  The  load  was  applied 
in  ten  equal  increments  up  to  the  maximum  values  listed  for  test  condition  Ic  (table  2),  which 
simulates  a  cylindrical  pressurization.  For  each  panel,  the  test  was  repeated  twice  using  water 
and  twice  using  air.  As  shown  in  the  figure,  the  strains  are  nearly  identical  for  both  panels  for  all 
four  runs,  indicating  that  small  multiple  cracks  have  no  effect  on  the  global  strain  response  at  the 
given  load  level.  As  expected,  there  were  no  differences  in  the  results  when  air  or  water  was 
used  to  pressurize  the  panel. 
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In  addition,  the  three  sets  of  results  from  the  Boeing  full-scale  test  (appendix  C)  measured  from  a 
rosette  strain  gage  in  the  skin  mid-bay  location  are  plotted  in  figure  21.  The  Boeing  full-scale 
test  results  are  repeatable  and  match  the  results  from  CVP 1  and  C VP2  panels  up  to  the  maximum 
pressure  of  7.8  psi.  This  indicates  that  the  loading  applied  using  the  FASTER  facility  closely 
resemble  the  pressurization  of  a  fuselage  structure. 

Also  shown  in  figure  21  is  a  plot  of  the  results  predicted  using  the  ABAQUS  finite  element 
analysis  as  described  in  detail  in  appendix  D.  The  prediction  from  analysis  shown  by  the  solid 
curve  in  the  figure  is  in  good  agreement  with  the  experimental  data  validating  the  finite  element 
analysis. 

Similar  results  are  shown  in  figures  22-27  for  other  strain  gage  locations  for  test  condition  Ic 
(table  2).  In  general,  strain  gage  results  from  panels  CVPl  and  CVP2  were  repeatable  and  in 
close  agreement  with  the  Boeing  full-scale  test  results  for  the  skin  mid-bay  location  (figures  22 
and  23)  for  the  outer  fame  cap  (figure  24)  and  the  stringer  cap  (figure  25).  For  strain  gage  results 
from  the  two  panels  measured  at  the  frame  inner  cap  (figure  26)  and  the  stringer  flange  (figure 
27),  the  agreement  with  the  Boeing  full-scale  test  results  is  not  as  good  due  to  more  scatter. 
Overall,  trends  in  the  results  show  good  agreement  with  the  Boeing  full-scale  test  and  provide 
confidence  that  the  applied  loads  were  introduced  into  the  panels  correctly. 

The  hoop  strain  in  the  skin  for  panels  CVPl  and  CVP2  for  test  condition  Ic  (table  2)  is  shown  in 
figure  28.  The  data  shown  for  each  panel  is  the  average  of  the  four  tests  conducted.  As  shown  in 
the  figure,  the  magnitudes  of  the  measured  strains  in  both  panels  were  similar  and  the 
distributions  were  nearly  uniform  in  the  middle  of  the  panels.  Thus,  multiple  cracking  did  not 
effect  the  overall  strain  response. 

CIRCUMFERENTIAL  BUTT  JOINT  CONFIGURATION.  The  longitudinal  strain  in  the  skin 
mid-bay,  as  a  function  of  load  step,  is  shown  in  figure  29  for  panel  CVP3  (lead  crack  only)  and 
panel  CVP4  (lead  crack  and  multiple  cracks).  The  load  was  applied  in  ten  equal  increments  up 
to  the  maximum  values  listed  for  test  condition  Ic  (table  3),  which  simulates  a  fuselage  down 
bend  condition.  For  each  panel,  the  test  was  repeated  twice  using  water  and  twice  using  air.  As 
shown  in  the  figure,  the  strains  are  nearly  identical  for  both  panels  for  all  four  runs  indicating 
that  small  multiple  cracks  have  no  effect  on  the  global  strain  response  at  the  given  load  levels. 
As  expected,  there  were  no  differences  in  the  results  when  air  or  water  was  used  to  pressurize  the 
panel.  Predictions  from  analyses,  shown  by  the  curves,  were  in  excellent  agreement  with  the 
experimental  data. 

The  longitudinal  strain  in  the  skin  for  panels  CVP3  and  CVP4  for  test  condition  Ic  (table  3)  is 
shown  in  figure  30.  In  addition,  the  distribution  of  longitudinal  strain  in  the  stringer  is  shown  in 
figure  31  for  both  panels  for  test  condition  Ic  (table  3).  The  data  shown  in  both  figures  for  each 
panel  is  the  average  of  the  four  tests  conducted.  As  shown  in  the  figures,  the  magnitudes  of  the 
measured  strains  in  both  panels  were  similar. 

In  general,  similar  trends  in  strain  gage  data  were  obtained  at  the  other  gage  locations  in  the  both 
joint  configurations.  That  is,  experimental  results  were  very  repeatable  and  the  analytical 
predictions  were  in  good  agreement  with  the  test  results.  Measured  strains  were  nearly  uniform 
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in  the  middle  of  the  panel.  This  provides  confidence  that  the  applied  loads  were  introduced 
properly  and  the  models  have  enough  fidelity  to  capture  the  mechanical  response.  In  addition, 
the  small  multiple  cracks  had  no  effect  the  global  strain  response. 

FATIGUE  CRACK  GROWTH. 

The  fatigue  crack  growth  was  measured  during  the  constant  amplitude  loading,  defined  by  load 
sequence  2  in  tables  2  and  3  for  the  longitudinal  lap  joint  and  circumferential  butt  joint  panels, 
respectively.  The  growth  of  the  lead  crack  and  the  multiple  cracks  was  monitored  and  recorded. 
Details  of  the  analysis  procedure  and  results  are  provided  in  appendix  D.  All  experimental 
fatigue  crack  growth  data  is  provided  in  the  tables  of  appendix  G.  Representative  results  are 
presented  for  each  joint  configuration. 

LONGITUDINAL  LAP  JOINT  CONFIGURATION.  Photographs  of  crack  extension  under 
fatigue  loading  obtained  from  the  RCCM  system  are  shown  in  figures  32  and  33  for  panels 
CVPl  and  CVP2,  respectively.  The  photographs  illustrate  the  damage  growth  process  from  the 
original  slit  to  the  first  neighboring  rivet  (3R  and  3L).  The  block  size  of  the  grid  paper  on  the  top 
of  each  photograph  is  0.05".  In  general,  for  both  panels,  the  crack  extension  was  symmetric  and 
collinear  indicating  a  symmetric  load  in  the  region  of  the  crack.  As  the  crack  length  increased, 
the  in-plane  crack  opening  displacement  increased  indicating  Mode  I  crack  growth.  Some  Mode 
III  crack  growth  was  assumed  to  occur  where  out-of-plane  (bulging)  deflection  of  one  of  the 
crack  faces  occurred  opposite  to  the  lap  joint  along  stringer  S4.  There  was  little  deflection  of  the 
crack  face  reinforced  by  the  lap  joint. 

For  panel  CVPl,  the  crack  growth  rate  of  the  lead  crack  increased  as  the  crack  tip  approached  the 
rivet  directly  ahead.  In  the  test  shown  in  figure  32,  after  3850  cycles,  the  lead  crack  on  the  right- 
hand  side  grew  4.2575  inches  and  the  tip  was  approximately  0.2"  from  rivet  hole  3R.  In  the  next 
40  cycles,  the  crack  grew  0.15"  and  the  tip  was  only  0.05"  from  the  rivet  hole.  Shortly 
afterwards,  at  3916  cycles  (an  additional  26  cycles)  the  lead  crack  grew  into  ilvet  hole  3R.  A 
large  number  of  cycles  were  required  to  reform  the  crack  on  the  opposite  side  of  the  rivet  hole 
(an  additional  909  cycles)  for  a  total  of  4825  cycles. 

For  panel  CVP2,  the  crack  growth  rate  of  the  lead  crack  and  the  small  crack  increased  as  they 
grew  closer  together.  As  shown  in  figure  33,  fatigue  cracks  formed  from  the  small  crack  notches 
at  rivets  3L  and  3R  when  the  lead  crack  tip  was  approximately  0.25"  from  the  small  crack  notch 
tip  after  2852  and  3000  cycles,  respectively.  The  lead  crack  and  the  smaller  crack  then  grew 
faster  when  at  approximately  0.15"  apart,  the  lead  crack  and  the  small  crack  linked  up  within 
four  cycles,  as  shown  in  the  photographs  taken  on  the  left  side  at  2884  and  2888  cycles.  The 
crack  reformed  on  the  opposite  side,  as  shown,  after  3000  cycles. 

The  predicted  stress-intensity  factor  ranges  for  the  lead  crack  in  panels  CVPl  and  CVP2  are 
listed  in  table  4  and  shown  in  figure  34.  The  numbers  inside  the  circles  along  the  x  axis 
represent  the  location  of  rivets.  As  shown  in  the  figure,  AKi,  which  governs  Mode  I  crack 
growth,  is  the  dominant  SIF  range.  The  next  highest  SIF  range,  AA:^,  which  would  cause  Mode 
III  crack  growth,  was  not  significant.  Thus,  as  stated  earlier,  only  the  Mode  I  SIF  was  used  to 
predict  the  crack  growth.  For  short  crack  lengths,  the  values  of  the  SIF  were  similar  for  both 
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panels.  For  CVP2,  the  SIF  increased  compared  to  CVPl  as  the  lead  crack  tip  approached  the 
rivet  directly  ahead  due  to  the  small  cracks  at  the  rivet  hole. 

The  half  length  of  the  lead  crack,  as  a  function  of  number  of  fatigue  cycles,  is  shown  in  figure  35 
for  panels  CVPl  and  CVP2.  The  initial  half-crack  length  prior  to  loading  was  3.5".  Loading 
condition  2  (table  2)  was  used  to  simulate  a  cylindrical  pressurization.  In  figure  35,  the  circular 
and  square  symbols  represent  the  measured  crack  lengths  at  both  the  left  and  the  right  crack  tips, 
respectively,  for  each  panel.  The  numbers  inside  the  circles  along  the  y  axis  represent  the 
location  of  rivets.  For  panel  CVPl,  indicated  by  the  open  symbols,  the  vertical  jumps  indicate 
crack  extension  across  a  rivet  hole.  When  this  happened,  the  crack  length  increased 
instantaneously  by  the  diameter  of  the  rivet  hole.  The  rate  of  crack  growth  increased  as  the  crack 
tips  approached  the  rivet  holes.  The  horizontal  segments  shown  in  the  plot  indicate  the  number 
of  cycles  before  the  crack  reformed  on  the  opposite  side  of  the  rivet  hole.  As  the  crack  length 
increased,  the  delay  in  crack  reformation  (incubation  period)  decreased  due  to  the  larger  crack 
driving  force.  For  panel  CVP2,  which  contained  multiple  cracks,  the  vertical  jumps  in  the 
experimental  data  indicate  linkup  of  the  lead  crack  and  a  small  multiple  crack.  When  this 
happened,  the  crack  length  increased  instantaneously  by  the  diameter  of  the  rivet  hole  plus  the 
lengths  of  the  small  cracks  at  that  rivet.  There  was  no  crack  reformation.  The  length  of  the  lead 
crack  fi'ont  instantaneously  grew  the  length  of  the  small  cracks  located  in  the  rivets  directly 
ahead.  As  a  result,  the  number  of  cycles  needed  to  grow  the  lead  crack  to  the  final  length 
(~12.5  inches)  in  panel  CVP2  was  approximately  37%,  less  than  that  in  panel  CVPl. 

The  Mode  I  SIF  range,  AAT/,  (figure  34)  and  the  crack  growth  data  for  2024-T3  aluminum  [17- 
19]  were  used  in  a  cycle-by-cycle  crack  growth  analysis  program  to  predict  the  fatigue  crack 
growth  in  panels  CVPl  and  CVP2,  also  shown  in  figure  35.  A  complete  description  of  the 
analysis  procedure  is  provided  in  appendix  D.  Briefly,  the  rivet  holes  were  not  explicitly 
modeled  in  the  finite  element  analysis.  For  panel  CVPl,  crack  growth  across  rivet  holes, 
indicated  by  the  vertical  jumps  in  the  curve,  was  modeled  by  instantaneously  increasing  the 
length  of  the  crack  by  the  diameter  of  the  rivet  hole  when  the  crack  reached  the  rivet.  For  panel 
CVP2,  crack  growth  across  the  rivets  was  modeled  by  instantaneously  increasing  the  length  of 
the  crack  by  the  diameter  of  the  rivet  plus  the  length  of  the  small  cracks  at  the  rivet  when  the  lead 
crack  reached  the  first  small  multiple  crack.  It  is  important  to  note  that  only  A^y  was  used  to 
predict  crack  growth  since  it  was  the  dominant  SIF.  There  were  indications  of  other  loading 
modes,  specifically  the  Mode  III  from  the  calculated  from  analysis  and  from  the  crack- 
bulging  deflection  observed  during  the  test.  Mode  III  crack  growth  was  not  included  in  the  crack 
growth  analysis  due  to  the  lack  of  experimental  crack  growth  data.  Good  agreement  was 
obtained  between  experiments  and  predictions  relying  on  AATy.  For  CVP2,  the  growth  of  the 
small  multiple  crack  in  the  rivet  ahead  of  the  lead  crack  was  not  accounted  for  in  the  analysis. 

In  figure  36,  the  crack  tip  positions  of  the  lead  crack  and  the  small  cracks  at  the  rivet  holes  ahead 
of  the  lead  crack  are  plotted  as  a  function  of  the  number  of  cycles  for  panel  CVP2.  The  labeled 
circles  on  the  x  axis  denote  the  rivets  directly  ahead  of  the  lead  crack  on  the  left  and  right  hand 
sides.  In  general,  fatigue  cracks  formed  from  the  small  crack  notches  when  the  lead  crack  tip 
was  an  average  distance  of  0.426"  fi'om  the  small  crack  notch  tip.  The  average  length  of 
observable  cracks  formed  from  the  notches  was  0.019".  The  rate  of  crack  growth  of  the  lead 
crack  and  the  small  crack  increased  as  their  tips  grew  closer  together.  Sudden  linkup  of  the  lead 


crack  and  small  crack  occurred  within  an  average  of  four  cycles  when  the  average  distance  of 
their  tips  reached  0.238".  In  general,  this  process  repeats  itself  On  one  occasion,  at  rivet  4R,  the 
lead  crack  and  the  small  crack  grew  past  each  other,  as  shown  in  the  inset  of  figure  36. 

As  the  damage  grew  during  fatigue  loading,  the  strain  distribution  changed  as  shown  in  figure  37 
for  panel  CVP2.  In  this  figure,  the  hoop  strain  at  a  gage  located  in  the  mid-bay  of  the  skin, 
SG35T,  and  a  gage  located  in  a  frame,  SGIO,  is  plotted  as  a  function  of  the  lead  crack  length 
normalized  with  respect  to  the  distance  of  the  strain  gages  from  the  crack  centerline.  When  this 
ratio  is  equal  to  one,  the  crack  tip  and  the  strain  gage  location  coincide.  For  a  value  less  than 
one,  the  crack  is  growing  towards  the  gage,  and  for  a  value  greater  than  one,  the  crack  has  grown 
past  the  gage.  As  shown  in  the  figure,  the  value  of  strain  in  gage  SG35T  increased  as  the  crack 
grew  and  reached  a  maximum  value  when  the  crack  tip  and  gage  location  coincided.  The  value 
of  strain  decreased  as  the  crack  grew  past  the  gage  SG35T.  For  gage  SGIO,  the  value  of  strain 
increased  as  the  crack  grew  closer  to  the  gage.  The  fatigue  test  was  stopped  before  the  crack  tip 
reached  SGIO. 

CIRCUMFERENTIAL  BUTT  JOINT  CONFIGURATION.  Photographs  of  crack  extension 
under  fatigue  loading  obtained  from  the  RCCM  system  are  shown  in  figure  38  and  figure  39  for 
panels  CVP3  and  CVP4,  respectively.  The  photographs  illustrate  the  damage  growth  from  the 
original  slit  to  the  first  neighboring  rivets  on  either  side  (3R  and  3L).  The  block  size  of  the  grid 
paper  on  the  top  of  each  photograph  is  0.05".  For  panel  CVP3,  the  lead  crack  growth  rate 
increased  as  the  crack  approached  the  rivet  directly  ahead.  As  shown  in  figure  38,  after  4715 
cycles,  the  lead  crack  tip  was  approximately  0.15"  from  rivet  hole  3R.  Shortly  afterwards,  at 
4918  cycles,  the  lead  crack  grew  into  rivet  hole  3R.  An  additional  1307  cycles  were  required  for 
the  crack  to  reform  on  the  opposite  side  of  the  rivet  hole. 

The  crack  growth  of  the  lead  crack  and  small  crack  directly  ahead  is  shown  in  figure  39  for  panel 
CVP4.  In  general,  it  was  observed  that  when  the  path  of  lead  crack  projected  above  or  below  the 
rivet  directly  ahead,  the  lead  crack  and  adjacent  small  crack  grew  past  each  other.  This  is  shown 
in  the  photographs  on  the  left  side  of  figure  39.  If  the  path  of  the  lead  crack  was  in  a  direction  to 
intersect  the  rivet  directly  ahead,  the  crack  tips  coalesced  as  shown  in  the  photographs  on  the 
right  side  of  figure  39. 

The  predicted  stress-intensity  factor  ranges  for  the  lead  crack  in  panels  CVP3  and  CVP4  are 
listed  in  table  5  and  shown  in  figure  40.  The  numbers  inside  the  circles  along  the  x  axis 
represent  the  location  of  rivets.  As  shown  in  the  figure,  AAT/,  which  governs  Mode  I  crack 
growth,  is  the  dominant  SIF  range.  The  next  highest  SIF  range,  AA:2,  which  would  cause  Mode 
III  crack  growth,  was  not  significant.  Thus,  as  stated  earlier,  only  the  Mode  I  SIF  was  used  to 
predict  the  crack  growth.  For  short  crack  lengths,  the  values  of  the  SIF  were  similar  for  both 
panels.  For  CVP4,  the  SIF  increased,  compared  to  CVP3,  as  the  lead  crack  tip  approached  the 
rivet  directly  ahead  due  to  the  small  cracks  at  the  rivet  hole.  In  both  cases,  for  crack  lengths 
longer  than  the  stringer  spacing  of  7.5",  the  SIF  range  reduced  due  to  the  stiffening  of  stringers 
bridging  the  crack. 

The  fatigue  crack  growth  behavior  of  panels  CVP3  and  CVP4  is  shown  in  figure  41.  The  initial 
half  crack  length  prior  to  loading  was  approximately  3.5".  Loading  condition  2  (table  3)  was 


17 


used  to  simulate  a  narrow-body  fuselage  down  bending  where  the  longitudinal  stress  was  50% 
higher  than  the  hoop  stress.  In  figure  41,  the  circular  and  square  symbols  represent  the  measured 
crack  lengths  of  the  left  and  the  right  crack  tips,  respectively,  fi-om  both  panels.  The  numbers 
inside  the  circles  along  the  y  axis  indicate  the  locations  of  the  rivets.  For  panel  CVP3,  crack 
growth  across  a  rivet  hole  is  indicated  by  a  vertical  jump  in  the  data,  where  the  crack  length 
instantaneously  increases  by  a  length  equal  to  the  hole  diameter.  The  horizontal  segments  shown 
in  the  plot  indicate  the  incubation  period  or  the  number  of  cycles  for  the  crack  to  reform  on  the 
opposite  side  of  the  rivet  hole.  For  panel  CVP4,  which  contained  multiple  cracks,  the  vertical 
jumps  in  the  experimental  data  indicate  the  point  when  the  lead  crack  and  small  multiple  crack 
linked  up.  When  this  happened,  the  crack  length  increased  instantaneously  by  the  diameter  of 
the  rivet  hole  plus  the  lengths  of  the  small  cracks  at  that  rivet.  There  was  no  crack  reformation. 
The  small  crack  at  the  rivet  hole  on  the  opposite  side  became  the  new  lead  crack  front.  As  a 
result,  the  number  of  cycles  to  grow  the  lead  crack  to  the  third  rivet  hole  in  panel  CVP4  was 
approximately  27%  less  than  that  in  panel  CVP3.  At  the  third  rivet  holes,  5R  and  5L,  the  crack 
tips  had  just  reached  the  first  intact  stringers  (S3  and  S5),  increasing  the  incubation  period  for 
panel  CVP3  and  decreasing  the  subsequent  crack  growth  rate  for  both  panels. 

The  Mode  I  SIF  range,  AAT/,  (figure  40)  and  the  crack  growth  data  for  2024-T3  aluminum  [17- 
19]  were  used  in  a  cycle-by-cycle  crack  growth  analysis  program  to  predict  the  fatigue  crack 
growth  in  panels  CVP3  and  CVP4,  also  shown  in  figure  41.  Details  of  the  analysis  procedure  are 
provided  in  appendix  D.  Briefly,  the  analysis  based  on  AAT/  was  in  good  agreement  with  the  test 
data  for  crack  growth  in  both  panels  until  the  crack  reached  the  third  rivet  hole.  Little  crack 
bulging  was  observed  during  the  test,  indicating  that  the  crack  growth  was  primarily  due  to  Mode 
I  loading. 

The  crack  tip  positions  of  the  lead  crack  and  the  small  cracks  at  the  rivet  holes  ahead  of  the  lead 
crack  is  plotted  as  a  function  of  the  number  of  cycles  for  panel  CVP4  in  figure  42.  In  general, 
fatigue  cracks  formed  from  the  small  crack  notches  when  the  lead  crack  tip  was  an  average 
distance  of  0.283"  from  the  small  crack  notch  tip.  The  average  length  of  observable  cracks 
formed  from  the  notches  was  0.01 15".  The  crack  tips  coalesced  at  rivets  3R  and  4R  while  they 
grew  past  each  other  at  rivets  3L,  4L,  5L,  and  5R,  as  shown  in  the  inset  of  figure  42.  Cracks 
typically  reformed  from  the  notch  tip  of  the  crack  on  the  opposite  side  once  linkup  occurred  or  as 
soon  as  the  two  cracks  grew  past  each  other. 

Strain  redistribution  occurred  as  fatigue  cracks  formed  and  grew  in  panels  CVP3  and  CVP4  as 
shown  in  figure  43.  In  this  figure,  the  longitudinal  strain  at  a  gage  located  in  the  mid-bay  of  the 
skin,  SG36L,  and  a  gage  located  in  a  stringer,  SG26,  is  plotted  as  a  function  of  the  lead  crack 
length  normalized  with  respect  to  the  distance  of  the  strain  gages  from  the  crack  centerline  for 
both  panels.  When  this  ratio  is  equal  to  one,  the  crack  tip  has  grown  to  the  strain  gage  location. 
For  a  ratio  value  less  than  one,  the  crack  is  growing  towards  the  gage,  and  for  a  ratio  value 
greater  than  one,  the  crack  has  grown  past  the  gage.  As  shown  in  the  figure,  the  strain  measured 
in  gage  SG36L  in  both  panels  reaches  a  maximum  when  the  crack  tip  and  gage  location 
coincided.  The  value  of  strain  decreased  as  the  crack  grew  past  gage  SG36L.  For  gage  SG26, 
the  measured  strain  increased  as  the  crack  grew  closer  to  the  gage  and  is  maximum  when  the 
crack  grew  up  to  the  gage.  Note  that  the  trends  of  the  results  for  both  panels  are  nearly  identical. 
This  provides  confidence  that  the  applied  loadings,  data  acquisition  characteristics,  and  test 


procedure  were  the  same  for  both  panels,  that  the  test  data  is  repeatable  and  reliable,  and  that  the 
small  multiple  cracks  had  no  effect  on  the  global  strain  response. 

COMPARISONS  WITH  OTHER  DATA.  The  fatigue  crack  growth  data  generated  in  this  study 
was  compared  with  similar  data  previously  generated  by  Boeing  Aircraft  Company  [20]  on  wide- 
body  panels  using  a  full-barrel  test  fixture.  Similar  to  the  damage  in  the  CVPl  and  CVP2  panels, 
the  initial  damage  configuration  for  the  Boeing  wide-body  panels  consisted  of  a  two-bay  crack  in 
the  outer  rivet  row  of  a  longitudinal  lap  joint  with  (test  2)  and  without  (test  1)  smaller,  collinear 
multiple  cracks  approximately  0.05"  long.  Unlike  the  CVPl  and  CVP2  panels  representing  a 
narrow-body  aircraft  fuselage  structure,  the  Boeing  panels  represented  wide-body  aircraft 
fuselage  structure  having  a  radius  of  127".  Other  differences  include  the  Joint  configuration, 
substructure  details,  and  the  loading  fixture.  The  raw  data  for  the  Boeing  full-scale  test  is  shown 
in  table  H-1  of  appendix  H  for  a  baseline  panel  containing  only  a  lead  crack,  test  1,  and  a  second 
panel  containing  the  same  lead  crack  configuration  with  the  addition  of  multiple  cracks,  test  2. 

For  panel  test  1,  a  5"  saw  cut  was  made  in  the  central  tear  strap  and  the  outer  rivet  row  of  the 
skin  placed  symmetrically  across  a  frame.  The  lead  crack  tips  terminated  at  fastener  holes. 
Consequently,  no  cracks  developed  after  1170  cycles.  Similar  phenomena  was  observed  in  panel 
CVPl  after  the  lead  crack  grew  into  a  fastener  hole,  a  number  of  cycles  were  required  to  reform 
a  crack  on  the  opposite  side  of  a  hole.  For  test  1,  the  lead  crack  tips  were  saw  cut  0.25"  beyond 
the  fastener  holes  to  a  length  of  5.71",  and  the  test  was  resumed.  Stable  fatigue  crack  growth 
occurred  up  to  3101  cycles,  where  the  total  crack  length  was  36.91",  at  which  fatigue  loading 
was  terminated. 

For  panel  test  2,  small  multiple  cracks  were  saw  cut  in  the  outer  rivet  row  of  the  skin.  In 
addition,  a  5"  saw  cut  was  placed  symmetrically  across  a  frame  in  the  outer  critical  rivet  row  of 
the  skin.  The  tips  of  the  lead  crack  extended  0.05"  beyond  the  fastener  holes.  Unlike  panel  test 
1,  the  central  tear  strap  was  intact  prior  to  testing  panel  test  2.  After  281  cycles,  no  crack  growth 
was  observed  in  panel  test  2  and  the  tear  strap  was  cut  to  match  the  initial  condition  in  panel 
test  1.  The  test  was  then  resumed.  Stable  crack  growth  occurred  up  to  1231  cycles,  where  the 
total  crack  length  was  17.20".  At  1233  cycles,  dynamic  crack  extension  occurred,  where  the 
total  crack  length  was  37.44",  at  which  fatigue  testing  was  terminated. 

To  compare  the  results  from  panel  test  1  and  panel  test  2,  the  raw  data  was  reduced  (appendix  H) 
so  that  the  initial  damage  configurations  and  corresponding  cycle  counts  in  both  panels 
matched — an  initial  crack  length  of  5.71"  with  the  central  tear  strap  severed.  For  panel  test  1,  the 
cycle  count  data  was  shifted  by  1 171  cycles  corresponding  to  a  crack  length  of  5.71".  For  test  2, 
the  cycle  count  data  was  shifted  by  451  cycles  corresponding  to  a  crack  length  of  5.71",  which 
was  approximated  using  a  linear  interpolation.  In  addition,  the  final  crack  lengths  used  were 
matched  to  correspond  to  stable  fatigue  crack  growth.  For  panel  test  1 ,  the  final  crack  length 
assumed  in  the  comparison  was  17.20",  which  was  selected  to  best  compare  with  that  in  panel 
test  2,  where  the  final  crack  length  for  stable  cracking  was  17.30".  The  reduced  data  is  shown  in 
table  H-2  in  appendix  H  for  panel  tests  1  and  2. 

A  comparison  of  the  fatigue  crack  growth  data  generated  for  CVPl  and  CVP2  panel  with  the 
Boeing  full-scale  barrel  panels,  test  1  and  test  2,  is  shown  in  figure  44.  The  circular  symbols  are 
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the  data  set  from  the  CVPl  (baseline)  and  the  CVP2  (multiple  crack)  panels.  The  square 
symbols  are  the  data  set  from  the  Boeing  test  for  the  baseline  panel  containing  only  a  lead  crack 
(test  1)  and  for  the  second  panel  containing  the  same  lead  crack  configuration  with  the  addition 
of  multiple  cracks  (test  2).  For  each  data  set  in  the  figure,  the  crack  length  data  and  the  cycle 
count  data  were  normalized  with  respect  to  the  final  crack  length  and  final  cycle  count  for  the 
baseline  panel.  As  shown  in  figure  44,  the  normalized  fatigue  crack  growth  data  from  both  sets 
have  similar  rates.  In  addition,  both  data  sets  show  that  small  multiple  crack  caused  a  reduction 
in  the  number  of  cycles  to  grow  the  crack  to  a  predetermined  length.  For  the  eurrent  study,  a 
37%  reduction  was  measured;  and  for  the  Boeing  full-scale  barrel  tests,  a  54%  reduetion  was 
measured. 

RESIDUAL  STRENGTH. 

After  the  fatigue  loading,  each  panel  was  loaded  quasi-statically  to  failure  to  measure  the  crack 
growth  and  residual  strength.  The  lead  crack  length  for  the  longitudinal  lap  joint  panels  (CVPl 
and  CVP2)  was  approximately  25"  and  for  the  circumferential  butt  joint  panels  (CVP3  and 
CVP4)  was  approximately  19".  For  longitudinal  lap  joint  panels,  the  frame  directly  underneath 
the  crack  centerline,  frame  F4,  was  cut  prior  to  the  residual  strength  test  to  simulate  a  broken 
frame.  For  the  eircumferential  butt  joint  panels,  stringer  S4  had  already  been  cut  to  simulate  a 
broken  stringer.  All  the  residual  strength  data  is  provided  in  the  tables  of  appendix  I. 
Representative  results  are  presented  for  eaeh  joint  configuration. 

LONGITUDINAL  LAP  JOINT  CONFIGURATION.  Results  from  the  residual  strength  test  of 
panels  CVPl  and  CVP2  are  shown  in  figure  45,  where  the  square  and  eircular  symbols  represent 
the  crack  extension  for  the  left  and  right  crack  tips,  respectively.  The  numbers  inside  the  circles 
along  the  x  axis  indicate  a  rivet  location.  During  the  test,  cylinderical  pressurization  was  applied 
quasi-statically,  and  the  crack  extension  measured  up  to  panel  failure.  In  the  initial  stages  of 
loading,  slow  stable  crack  extension  was  observed  in  both  panels  up  to  10.25  psi  pressure  for 
panel  CVPl  and  8.5  psi  pressure  for  panel  CVP2.  The  crack  grew  rapidly  through  rivets  9 
through  1 1  on  both  the  right  and  left  side  to  the  first  intact  frames  (F3  and  F5)  for  both  panels, 
and  then  were  arrested.  An  increase  of  pressure  was  required  to  grow  the  cracks  past  the  frames 
in  both  panels,  and  stable  crack  extension  continued  until  catastrophic  failure  occurred  at  1 1.14 
psi  for  panel  CVPl  and  9.16  psi  for  panel  CVP2.  The  presenee  of  multiple  eraeks  reduced  the 
residual  strength  by  approximately  20%. 

The  position  of  the  lead  craek  tip  and  the  small  multiple  crack  tips  at  rivets  9R  through  18R  are 
plotted  as  a  funetion  of  the  applied  pressure  in  figure  46  for  the  right  side  of  panel  CVP2.  In  the 
figure,  the  point  at  which  the  lead  crack  and  small  crack  directly  ahead  of  it  eoaleseed  is  called 
the  linkup  position  and  is  indicated  in  the  plot  by  the  two  arrowheads  in  contact.  The  direction 
of  crack  growth,  right  or  left,  is  indicated  by  the  arrowheads.  Initially,  stable  crack  extension  of 
the  lead  crack  occurred  where  an  increase  in  applied  pressure  to  8.44  psi  was  required  to  grow 
the  crack.  At  8.44  psi,  the  lead  crack  and  the  small  crack  at  rivet  9R  linked.  The  crack  at  rivet 
9R  had  grown  during  the  loading,  so  the  new  crack  front  was  at  approximately  14".  The  applied 
pressure  was  increased  to  8.57  psi,  where  the  lead  crack  and  small  cracks  at  rivets  lOR  through 
1 5R  suddenly  merged.  Crack  growth  was  then  arrested  due  to  the  intact  frame  located  at  rivet 
13R.  With  increase  in  the  applied  pressure  to  8.60,  8.8,  and  9.019  psi,  linkup  oceurred  between 
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the  lead  crack  and  small  multiple  cracks  at  rivets  15R,  16R,  and  17R,  respectively.  At  an  applied 
pressure  of  9.16  psi,  panel  CVP2  failed  catastrophically.  It  was  observed  that  the  lengths  of  the 
small  multiple  cracks  at  linkup  were  nearly  constant  with  an  average  length  of  0.3697". 

CIRCUMFERENTIAL  BUTT  JOINT  CONFIGURATION.  The  load  application  points  failed 
prematurely  during  the  residual  strength  test  of  panel  CVP3.  A  tab  end  failed  first  at  the 
longitudinal  load  application  point  as  shown  in  figure  47.  During  the  original  fatigue  loading  of 
CVP3,  a  fatigue  crack  initiated  from  a  manufacturing  flaw  at  the  stop-drill  hole  at  the  end  of  a 
load  transfer  slot.  The  fatigue  crack  grew  and  caused  the  end  tab  to  break  during  the  first 
residual  strength  test  attempt.  The  tab  end  was  repaired  and  the  residual  strength  test  was 
resumed.  The  tab  ends  at  several  longitudinal  load  application  points  then  failed  as  shown  in 
figure  48.  At  these  locations,  the  tab  ends  delaminated,  resulting  in  bearing  failures  of  the  tab 
ends.  All  tab  ends  were  then  reinforced  with  several  layers  of  4130A  steel  doublers  as  shown  in 
figure  49.  The  doubler  layers  were  cold  bonded  using  EA9309.3NA  and  bolted  together  using 
NAS  6204  and  6205  steel  bolts.  After  reinforcing  all  tab  ends  at  the  longitudinal  load 
application  points,  the  residual  strength  test  was  resumed  and  the  panel  failed  in  the  test  section 
during  the  third  test  attempt. 

Results  from  three  residual  strength  tests  for  panel  CVP3  are  shown  in  figure  50,  where  each  of 
the  three  runs  is  shown  using  different  symbols.  Crack  growth  began  at  a  pressure  of  17  psi  in 
the  first  run.  Stable  tearing  then  occuired  up  to  a  pressure  of  19.1  psi.  At  this  point,  one  of  the 
load  attachment  points  failed  and  the  test  was  stopped.  The  broken  load  attachment  point  was 
repaired  and  the  test  was  restarted  from  zero  load.  During  the  second  run,  the  panel  was  loaded 
monotonically  up  to  a  pressure  of  18.4  psi,  then  stringer  S3  broke  causing  a  large  amount  of 
crack  extension  at  the  left  crack  tip.  One  of  the  longitudinal  load  application  reinforcement 
doublers  delaminated  at  one  of  the  load  application  points.  After  repairing  the  panel  a  second 
time,  the  panel  was  loaded  again.  In  the  third  run,  stringer  S5  failed  at  an  applied  pressure  of  17 
psi,  causing  the  crack  to  extend  to  the  next  intact  stringers  S2  and  S6.  The  panel  then  failed 
catastrophically  at  a  pressure  of  17.9  psi.  Note  that  after  each  attempt  of  residual  strength,  the 
maximum  load  reduced. 

The  effect  of  multiple  cracking  on  the  residual  strength  of  the  circumferential  butt  joints  cannot 
be  accurately  quantified  since  the  final  residual  strength  of  panel  CVP3  could  not  be  detennined. 
However,  the  effect  of  multiple  cracking  on  the  damage  growth  process  can  be  seen  using  the 
first  test  done  for  the  residual  strength.  Figure  51  shows  the  results  from  the  first  residual 
strength  test  for  panel  CVP3  and  the  residual  strength  test  for  panel  CVP4.  In  this  figure,  the 
numbers  inside  the  circles  along  the  x  axis  indicate  the  location  of  rivets.  For  panel  CVP3, 
growth  of  the  lead  crack  was  slow  and  stable  up  to  rivet  7.  A  continuous  increase  in  load  was 
required  to  extend  the  crack.  However,  the  load  attachment  point  failed  prematurely.  For  panel 
CVP4,  once  the  lead  crack  started  to  grow,  the  subsequent  growth  was  very  rapid  through  rivet  7. 
Catastrophic  failure  of  panel  CVP4  occuired  at  a  pressure  of  20.75  psi. 

The  position  of  the  lead  crack  tip  and  the  small  multiple  crack  tips  at  rivets  6L  through  12L  is 
plotted  as  a  function  of  the  applied  pressure  in  figure  52  for  the  left  side  of  panel  CVP4.  In  the 
figure,  the  point  at  which  the  lead  crack  and  small  crack  directly  ahead  coalesce  is  called  the 
linkup  position  and  is  shown  in  the  plot  by  the  two  arrowheads  in  contact.  The  direction  of  crack 
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growth,  left  or  right,  is  indicated  by  the  arrowheads.  At  an  applied  pressure  of  20  psi,  the  lead 
crack  and  the  small  crack  at  rivet  7L  linked  up.  The  crack  from  rivet  7L  continued  to  grow  on 
further  increase  in  applied  pressure.  At  an  applied  pressure  of  20.75  psi,  panel  CVP4  failed 
catastrophically.  The  lengths  of  the  small  multiple  cracks  at  linkup  were  nearly  constant,  with  an 
average  length  of  0.4374". 

COMPARISON  WITH  OTHER  DATA.  The  residual  strength  data  generated  in  this  study  was 
compared  with  similar  data  previously  generated  by  the  Boeing  Aircraft  Company  [20  and  21] 
on  wide-body  panels,  using  a  full-barrel  test  fixture,  and  by  Foster  Miller  [22]  on  narrow-body 
panels,  using  a  panel  pressurization  fixture.  The  Boeing  panels  tested  [20  and  21]  represented 
wide-body  aircraft  fuselage  structure  having  a  radius  of  127".  For  the  panels  tested  in  reference 
20,  a  floating  frame  construction  was  used  and  for  the  panels  tested  in  reference  21,  a  shear-tied 
frame  construction  was  used.  Similar  to  FAA  longitudinal  lap  joint  panels  CVPl  and  CVP2,  the 
Boeing  panels  had  an  initial  damage  configuration  of  a  two-bay  crack  in  the  outer  rivet  row  of  a 
longitudinal  lap  joint  with  and  without  smaller,  collinear  multiple  cracks  with  a  length  of 
approximately  0.05".  In  addition,  the  central  frame  was  severed. 

The  Foster  Miller  (FM)  panels  tested  [22]  represented  narrow-body  fuselage  structure  having  a 
radius  of  75".  Different  from  the  two-bay  crack  configurations  for  the  FAA  and  Boeing  tests,  the 
FM  panels  had  an  initial  damage  configuration  of  a  single-bay  crack  in  the  outer  rivet  row  of  a 
longitudinal  lap  joint  with  and  without  smaller,  collinear  multiple  cracks  with  a  length  of 
approximately  0.05".  Other  differences  among  the  FAA,  Boeing,  and  FM  tests  include  the  joint 
configuration,  skin  thickness,  substructure  details,  and  the  loading  fixture  employed. 

The  reduction  of  residual  strength  due  to  multiple  cracks  measured  in  these  tests  is  compared  in 
figure  53.  As  shown  in  three  of  the  four  tests,  an  approximate  20%  reduction  in  the  residual 
strength  was  measured.  For  the  shear-tied  panels  tested  by  Boeing  [21],  the  residual  strength 
was  reduced  by  ~10%  due  to  multiple  cracks. 

POSTTEST  OBSERVATIONS  AND  ANALYSIS. 

After  the  residual  strength  tests,  all  panels  were  examined  to  determine  the  extent  of  damage.  In 
general,  the  final  state  of  damage  was  similar  for  the  two  panels  of  each  joint  configuration. 
Posttest  analysis  of  the  strains  was  conducted  to  interpret  the  observed  damage. 

LONGITUDINAL  LAP  JOINT  CONFIGURATION.  The  final  state  of  damage  in  panel  CVPl 
is  shown  in  the  photographs  in  figure  54  (the  final  state  of  damage  in  panel  CVP2  was  similar). 
As  shown  in  the  figure,  the  skin  crack  grew  to  a  length  of  approximately  68".  A  large  amount  of 
permanent  bulging  of  the  crack  faces  occurred.  A  considerable  amount  of  damage  occurred  to 
the  substructure  as  frames  F3  and  F5  were  fractured  (frame  F4  was  cut  prior  to  the  residual 
strength  test). 

Analysis  of  the  residual  strength  test  data  of  panels  CVPl  and  CVP2  shows  that  frames  F3  and 
F5  fractured  due  to  load  transfer  from  the  skin  to  the  frame  as  the  crack  grew.  In  both  panels,  the 
frame  failure  occurred  from  the  hi-lok  connecting  the  outer  flange  of  the  frame  to  the  stinger  as 
shown  in  the  photograph  in  figure  55  for  CVPl.  In  both  panels,  a  strain  gage  was  located  in  the 
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frame  approximately  3"  from  this  crack  site.  The  strain  measured  by  the  strain  gage  and  the 
crack  length  is  plotted  as  a  function  of  applied  pressure  for  panels  CVPl  and  CVP2  in  the  graph 
in  figure  55.  As  shown,  the  value  of  strain  increased  gradually  with  pressure.  When  the  crack 
reached  frame  F5  there  was  an  abrupt  increase  in  the  strain.  Values  of  strain  of  4958  ps  and 
5219  pe  were  measured  in  frame  F5  at  failure  for  panels  CVPl  and  CVP2,  respectively. 

CIRCUMFERENTIAL  BUTT  JOINT  CONFIGURATION.  The  final  state  of  damage  in  panel 
CVP3  is  shown  in  figures  56  and  57  (the  final  state  of  damage  in  panel  CVP4  was  similar).  The 
photographs  in  figure  56  show  the  crack  path  along  the  original  rivet  row,  the  change  in  crack 
path  from  the  original  rivet  row,  and  the  fractured  doublers  at  the  load  transfer  slots.  Once  the 
doublers  fractured,  the  panel  was  broken  completely  in  half  A  considerable  amount  of  damage 
occurred  to  the  substructure  where  all  seven  stringers  fractured  during  the  residual  strength  test 
as  shown  in  the  photographs  in  figure  57. 

The  maximum  strain  measured  in  stringer  S5  is  plotted  as  a  function  of  applied  pressure  in  figure 
58  for  both  panels.  Data  plotted  for  panel  CVP3  is  from  the  first  residual  strength  test  attempt. 
As  shown,  the  value  of  strain  increased  linearly  as  the  pressure  increased.  Values  of  strain  of 
3710  ps  and  3992  pe  were  measured  in  frame  S5  at  failure  for  panels  CVP3  and  CVP4, 
respectively. 


CONCLUDING  REMARKS 

An  experimental  and  analytical  investigation  was  undertaken  to  assess  the  effects  of  multiple 
cracking  on  the  fatigue  crack  growth  and  residual  strength  characteristics  of  curved  panels  with 
either  a  longitudinal  lap  splice  or  a  circumferential  butt  joint.  The  Full-Scale  Aircraft  Structural 
Test  Evaluation  and  Research  (FASTER)  facility  was  used  to  apply  realistic  loading  conditions 
to  curved  panels  representing  fuselage  sections.  Both  quasi-static  and  constant-amplitude  fatigue 
loadings  were  applied  to  the  panels.  A  geometrically  nonlinear  finite  element  analysis  was  used 
to  determine  the  strain  distribution  in  the  panels  and  the  fracture  parameters  necessary  for 
predicting  the  fatigue  crack  growth  behavior  of  the  panel  were  calculated. 

A  total  of  four  panels  were  tested,  two  panels  with  a  longitudinal  lap  splice  and  two  with  a 
circumferential  butt  joint.  For  each  joint  configuration,  one  panel  contained  only  a  lead  crack 
and  the  other  contained  a  lead  crack  with  small  multiple  cracks.  Strains  were  measured  under 
quasi-static  loading  conditions  to  ensure  proper  load  introduction  to  the  panels.  The  strain 
measurements  were  highly  repeatable  and  were  in  good  agreement  with  the  finite  element 
analyses.  The  presence  of  multiple  cracks  did  not  affect  the  overall  global  strain  response. 

In  general,  symmetric,  collinear  crack  propagation  was  observed  under  constant-amplitude 
fatigue  loading  for  the  four  panels  tested.  Reasonable  agreement  was  obtained  between 
experimental  fatigue  crack  growth  data  and  predictions  relying  on  the  Mode  I  stress-intensity 
factors  calculated  from  finite  element  analyses  of  the  test  panels.  The  number  of  cycles  to  grow 
a  fatigue  crack  to  a  predetermined  length  was  reduced  by  approximately  37%  due  to  the  presence 
of  multiple  cracks  for  the  longitudinal  lap  joint  panels  and  27%  for  the  circumferential  butt  joint 
panels. 
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Residual  strength  tests  were  conducted  on  each  panel  after  the  fatigue  loading.  For  the  curved 
panels  with  the  longitudinal  lap  splice,  the  initial  damage  consisted  of  a  two-bay  crack  with  a 
length  of  approximately  25"  with  the  central  frame  cut.  The  presence  of  multiple  cracks  reduced 
the  residual  strength  of  the  panels  with  a  longitudinal  lap  joint  by  approximately  20%.  For  the 
curved  panels  with  the  circumferential  butt  joint,  the  initial  damage  consisted  of  a  four-bay  crack 
with  a  length  of  approximately  19"  with  the  central  stringer  cut.  The  residual  strength  of  the 
baseline  panel  containing  only  a  lead  crack  was  not  measured  due  to  premature  failures  at  the 
load  application  points.  Consequently,  the  effect  of  multiple  cracks  on  the  residual  strength  of 
the  circumferential  butt  joint  configuration  could  not  be  quantified.  However,  it  was  observed 
that  the  growth  of  lead  crack  into  the  first  rivet  was  more  rapid  for  the  panel  containing  multiple 
cracks. 
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Full  Assembly 


FIGURE  1 .  FULL-SCALE  AIRCRAFT  STRUCTURAL  TEST  EVALUATION  AND 

RESEARCH  (FASTER)  FIXTURE 


FIGURE  2.  SCHEMATIC  OF  LONGITUDINAL  AND  HOOP  LOADING  MECHANISM 
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FIGURE  3.  SCHEMATIC  OF  SHEAR  LOADING  MECHANISM 


FIGURE  4.  SCHEMATIC  OF  FRAME  LOADING  MECHANISM 
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Load  Link 


Feedback  Signal 


FIGURE  5.  SCHEMATIC  OF  THE  HYDRAULIC  AND  PNEUMATIC  SYSTEM 
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FIGURE  6.  SCHEMATIC  OF  THE  PROPORTIONAL  INTEGRAL  DERIVATIVE  (PID) 
CLOSED-LOOP  ERROR  CORRECTION  PROCESS 
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FIGURE  7.  PHOTOGRAPHS  OF  FASTER  FACILITY  AND  RCCM  SYSTEM 
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FIGURE  8.  CVPl  AND  CVP2  PANEL  CONFIGURATION  AND  STRAIN  GAGE 

LOCATIONS 
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FIGURE  9.  DIMENSIONS  OF  FRAMES,  STRINGERS,  SHEAR  CLIPS,  AND  INTERSECT 

OF  STRINGER  AND  FRAME 
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FIGURE  10.  PHOTOGRAPHS  OF  PANEL  CVPl  SHOWING  THE  INNER  AND  OUTER 
SURFACES  AND  THE  INITIAL  CRACK-LIKE  SLIT 
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FIGURE  11.  JOINT  CONFIGURATION  FOR  PANELS  CVPl  AND  CVP2 
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FIGURE  12.  INITIAL  DAMAGE  CONFIGURATIONS  FOR  PANELS  CVPl  AND  CVP2 
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FIGURE  13.  CVP3  AND  CVP4  PANEL  CONFIGURATIONS  AND  STRAIN  GAGE 

LOCATIONS 
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FIGURE  14.  PHOTOGRAPHS  OF  PANEL  CVP3  SHOWING  THE  INNER  AND  OUTER 
SURFACES  AND  THE  INITIAL  CRACK-LIKE  SLIT 
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FIGURE  15.  JOINT  CONFIGURATION  FOR  PANELS  CVP3  AND  CVP4 
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FIGURE  16.  INITIAL  DAMAGE  CONFIGURATIONS  FOR  PANELS  CVP3  AND  CVP4 


34 


FIGURE  19.  FINITE  ELEMENT  MODEL  OF  CVP3  SHOWING  FULL  ASSEMBLY  AND 

SUBSTRUCTURE  COMPONENTS 


FIGURE  20.  DEFINITION  OF  FOUR  STRESS-INTENSITY  FACTORS  AND  CRACK  TIP 
ELEMENTS  AND  NODES  FOR  COMPUTING  THE  RATE  OF  WORK  DONE  TO 
CLOSE  A  CRACK  USING  THE  MCCI  METHOD 
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FIGURE  21.  HOOP  STRAIN  IN  GAGE  LOCATED  AT  SKIN  MID-BAY  IN  PANELS  CVPl 
AND  CVP2  AND  BOEING  FULL-SCALE  TEST  ARTICLE 
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FIGURE  22.  FORTY-FIVE  DEGREE  STRAIN  IN  GAGE  LOCATED  AT  SKIN  MID-BAY  IN 
PANELS  CVPl  AND  CVP2  AND  BOEING  FULL-SCALE  TEST  ARTICLE 
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FIGURE  23.  LONGITUDINAL  STRAIN  IN  GAGE  LOCATED  AT  SKIN  MID-BAY  IN 
PANELS  CVPl  AND  CVP2  AND  BOEING  FULL-SCALE  TEST  ARTICLE 
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FIGURE  24.  HOOP  STRAIN  AT  OUTER  CAP  OF  FRAME  IN  PANELS  CVPl  AND 
CVP2  AND  BOEING  FULL-SCALE  TEST  ARTICLE 
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FIGURE  25.  LONGITUDINAL  STRAIN  AT  OUTER  CAP  OF  STRINGER  IN  PANELS 
CVPI  AND  CVP2  AND  BOEING  FULL-SCALE  TEST  ARTICLE 


Frame  Hoop 
Strain  (ps) 


800 


600 


400 


200 


Load  Cond.  Ic 

Max.  Load 

Pressure 

10.1  psi 

Hoop  Load 

554.6  Ib/in 

Frame  Load 

111.9  Ib/in 

Long.  Load 

333.3  Ib/in 

Boeing  Full-Scale  Test 

O  Test  1 

□  Test  2 

A  Test  3 


0 


Oq 


-200 


6 


A 

0 


9 

A 


1 

9 

A 


6 


Strain  Gage  Location 


0 

CVPI 

Air,  Run  1 

CVP2  (Multiple  Cracks) 
•  Air,  Run  1 

□ 

Air,  Run  2 

■ 

Air,  Run  2 

A 

Water,  Run  1 

A 

Water,  Run  1 

V 

Water,  Run  2 

_J _ r _ 1 _ 1 _ 1 _ 1 _ L_ 

▼ 

Water,  Run  2 

10 


12 


Applied  Pressure  (psi) 


FIGURE  26.  HOOP  STRAIN  AT  INNER  CAP  OF  FRAME  IN  PANELS  CVPI  AND  CVP2 

AND  BOEING  FULL-SCALE  TEST  ARTICLE 
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FIGURE  27.  LONGITUDINAL  STRAIN  AT  FLANGE  OF  STRINGER  IN  PANELS  CVPl 
AND  CVP2  AND  BOEING  FULL-SCALE  TEST  ARTICLE 
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FIGURE  28.  HOOP  STRAIN  DISTRIBUTION  IN  THE  SKIN  MID-BAY  IN 

PANELS  CVPl  AND  CVP2 
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FIGURE  29.  LONGITUDINAL  STRAIN  IN  GAGE  LOCATED  AT  SKIN  MID-BAY  IN 

PANELS  CVP3  AND  CVP4 


LoadCond.  Ic 

Max.  Load 

Pressure 

8.8  psi 

Hoop  Load 

483.2  Ib/in 

Frame  Load 

97.6  Ib/in 

Long,  Load 

875.7  Ib/in 

1000  r 


800 


Longitudinal  600 
Strain  (gs) 


400 


200  h 


Strain  Gage  Locations 


[ZIZl  CVP3 
CVP4 


SG35L  SG32L  SG39L 
Strain  Gage 


SG38L 


FIGURE  30.  LONGITUDINAL  STRAIN  DISTRIBUTION  IN  THE  SKIN  MID-BAY  IN 

PANELS  CVP3  AND  CVP4 
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FIGURE  32.  PHOTOGRAPHS  OF  CRACK  GROWTH  IN  CVPl  DURING  FATIGUE 

LOADING  USING  RCCM  SYSTEM 


FIGURE  33.  PHOTOGRAPHS  OF  CRACK  GROWTH  IN  PANEL  CVP2  DURING  FATIGUE 

LOADING  USING  RCCM  SYSTEM 
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FIGURE  34.  STRESS-INTENSITY  FACTOR  RANGE  AS  A  FUNCTION  OF  HALF  CRACK 

LENGTH  FOR  PANELS  CVPl  AND  CVP2 
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FIGURE  35.  HALF  LENGTH  OF  THE  LEAD  CRACK  AS  A  FUNCTION  OF  NUMBER  OF 
FATIGUE  CYCLES  FOR  PANELS  CVPl  AND  CVP2 
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FIGURE  36.  CRACK  TIP  POSITION  AS  A  FUNCTION  OF  FATIGUE  CYCLES  FOR 
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FIGURE  38.  PHOTOGRAPHS  OF  CRACK  GROWTH  IN  PANEL  CVP3  DURING  FATIGUE 

LOADING  USING  RCCM  SYSTEM 
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FIGURE  41 .  HALF  CRACK  LENGTH  AS  A  FUNCTION  OF  NUMBER  OF  FATIGUE 

CYCLES  FOR  PANELS  CVP3  ANDCVP4 
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FIGURE  42.  CRACK  TIP  POSITION  AS  A  FUNCTION  OF  FATIGUE  CYCLES  FOR 

PANEL  CVP4 
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FIGURE  43.  STRAIN  REDISTRIBUTION  IN  PANEL  CVP4 
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FIGURE  44.  COMPARISON  OF  FATIGUE  CRACK  GROWTH  DATA  SHOWING  EFFECT 
OF  MULTIPLE  CRACKS  ON  LEAD  CRACK  GROWTH 
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FIGURE  45.  CRACK  EXTENSION  DURING  RESIDUAL  STRENGTH  TESTS  FOR 

PANELS  CVPl  AND  CVP2 
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FIGURE  46.  CRACK  TIP  POSITION  OF  LEAD  CRACK  AND  MULTIPLE  CRACKS  AS  A 
FUNCTION  OF  APPLIED  PRESSURE  FOR  RESIDUAL  STRENGTH  TEST  OF  CVP2 
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FIGURE  48.  PHOTOGRAPHS  OF  TAB  FAILURE  AFTER  SECOND  RESIDUAL 
STRENGTH  ATTEMPT  FOR  PANEL  CVP3 
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FIGURE  49.  PHOTOGRAPHS  OF  REINFORCEMENTS  MADE  TO  ALL  TAB  ENDS  FOR 
THE  LONGITUDINAL  LOAD  APPLICATION  POINTS  FOR  PANEL  CVP3 
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FIGURE  50.  CRACK  EXTENSION,  AS  A  FUNCTION  OF  APPLIED  PRESSURE, 
RECORDED  FOR  RESIDUAL  STRENGTH  TESTS  OF  PANEL  CVP3 
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FIGURE  51.  CRACK  EXTENSION,  AS  A  FUNCTION  OF  APPLIED  PRESSURE, 
RECORDED  FOR  RESIDUAL  STRENGTH  TESTS  OF  PANELS  CVP3  AND  C VP4 
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FIGURE  52.  CRACK  TIP  POSITION  OF  LEAD  CRACK  AND  MULTIPLE  CRACKS  AS  A 
FUNCTION  OF  APPLIED  PRESSURE  FOR  RESIDUAL  STRENGTH  TEST  OF  CVP4 
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FIGURE  53.  COMPARISON  OF  DATA  SHOWING  THE  EFFECT  OF  MULTIPLE  CRACKS 

ON  THE  RESIDUAL  STRENGTH 
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FIGURE  54.  PHOTOGRAPHS  OF  THE  FINAL  STATE  OF  DAMAGE  SHOWING  CRACK 
BULGING  AND  DAMAGED  FRAMES  IN  PANEL  CVPI 
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FIGURE  55.  STRAIN  IN  FRAME  F5  PRIOR  TO  FAILURE  OF  PANELS  CVPl  AND  CVP2 
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FIGURE  57.  PHOTOGRAPHS  OF  THE  FINAL  STATE  OF  DAMAGE  IN  PANEL  CVP3 
SHOWING  THE  SUBSTRUCTURE  FAILURE 
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TABLE  1.  TEST  MATRIX 


Joint  Configuration 

Initial  Damage 

Date  Completed 

CVPl 

Longitudinal  Lap  Joint 

Lead  Crack  only 

August  1999 

CVP2 

Longitudinal  Lap  Joint 

Lead  Crack  with  Multiple  Cracks 

February  2000 

CVP3 

Circumferential  Butt  Joint 

Lead  Crack  only 

July  2000 

CVP4 

Circumferential  Butt  Joint 

Lead  Crack  with  Multiple  Cracks 

September  2000 

TABLE  2.  SEQUENCE  OF  LOADING  CONDITIONS  APPLIED  TO 
PANELS  CVPl  AND  CVP2 


Maximum  Load 

Load 

Condition 

Test  Type 

Pressure 

(psi) 

Hoop 

(Ib/in) 

Frame 

(Ib/in) 

Long. 

(Ib/in) 

la 

Quasi-Static  Loading,  Strain  Survey 

10.1 

554.6 

111.9 

0 

lb 

Quasi-Static  Loading,  Strain  Survey 

0 

0 

0 

333.3 

Ic 

Quasi-Static  Loading,  Strain  Survey 

10.1 

554.6 

111.9 

333.3 

2 

Cyclic  Fatigue  Crack  Growth 

10.1 

554.6 

111.9 

333.3 

3 

Quasi-Static,  Residual  Strength 

Internal  pressurization  with  reactive  hoop 
and  frame  loads  plus  longitudinal  stress  50% 
less  than  hoop  stress 

TABLE  3.  SEQUENCE  OF  LOADING  CONDITIONS  APPLIED  TO 
PANELS  CVP3  AND  CVP4 


Maximum  Load 

Load 

Condition 

Test  Type 

Pressure 

(psi) 

Hoop 

(Ib/in) 

Frame 

(Ib/in) 

Long. 

(Ib/in) 

la 

8.8 

97.6 

0 

lb 

0 

875.7 

Ic 

Quasi-Static  Loading,  Strain  Survey 

8.8 

97.6 

875.7 

2 

Cyclic  Fatigue  Crack  Growth 

8.8 

97.6 

875.7 

3 

Quasi-Static,  Residual  Strength 

Internal  pressurization  with  reactive  hoop 
and  frame  load  plus  longitudinal  stress  50% 
higher  than  hoop  stress 
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w]a% 


m 


CVPl  I 
( ksi 

AK, 

AK2 

3.56 

3.84 

4.13 
4.29 
4.69 
5.04 
5.36 
5.71 

5.76 
6.16 
6.47 
6.75 
7.15 

7.77 
8.46 
8.65 
9.24 
9.96 

10.13 
10.73 
11.34 
11.70 
12.21 
12.86 
13.18 


30.19 

31.68 

33.30 

34.11 

38.13 
39.52 
40.91 
42.23 
42.46 
47.09 
48.07 

49.14 

50.56 
55.41 
58.06 
58.43 
63.13 
65.54 
65.78 

70.57 
72.26 
72.93 
77.37 
78.40 
78.90 


0.75 

1.08 

1.56 

1.95 
2.42 
2.72 
3.27 
4.34 
4.41 
4.74 
5.19 
5.55 
6.49 
7.23 

7.96 
8.51 
9.15 
9.77 
10.20 
10.85 
11.31 
11.84 
12.43 
12.76 
13.40 


9.76 

9.89 

9.35 

8.38 

12.45 

13.08 

13.01 

11.86 

11.66 

15.36 
15.52 

15.17 
13.85 
16.88 
16.26 

14.98 
18.44 

17.36 

16.18 

19.98 

16.98 
15.58 
21.66 
17.95 
16.62 


30.78 

32.79 
36.57 

44.39 
38.47 
40.09 
42.09 
47.33 
51.97 
47.68 
49.04 
50.86 
59.91 
56.50 
62.62 
69.44 
64.37 
70.26 

78.54 
71.67 

74.39 

83.55 
78.54 
80.93 
91.15 


VP2  Mul 
(ksi 
AKz 
0.73 

I. 05 
1.62 

2.46 
2.41 
2.71 
3.29 
4.76 
5.32 
4.94 
5.22 
5.64 
7.48 
7.28 

8.47 
9.96 
9.26 
10.38 
12.05 

II. 03 
11.57 
13.44 
12.65 
13.09 
15.34 


iple  Cracks 

An ) 

Aki 

0.30 

0.03 

0.02 

0.66 

0.68 

0.44 

0.88 

0.34 

0.03 

0.33 

0.89 

0.32 

1.06 

1.03 

0.34 

0.92 

0.86 

1.20 

0.48 

0.47 

2.07 

0.53 

0.44 

2.95 

1.52 


Ak2 

9.76 

9.90 
9.40 
8.81 
12.46 
13.07 

12.99 
12.06 
12.20 
16.01 
15.53 
15.11 
13.83 
16.88 
16.14 

14.99 

18.90 
17.26 
16.13 

18.96 

16.96 
15.60 
20.03 
17.87 
16.62 
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TABLE  5.  STRESS-INTENSITY  FACTOR  RANGE  CALCULATIONS  FOR 

PANELS  CVP3  AND  CVP4 


a,  in 

AK, 

AK2 

Ak2 

AKi 

AK2 

Aki 

Ak2 

3.47 

27.51 

1.49 

5.57 

6.64 

27.69 

1.49 

5.61 

6.68 

3.85 

28.67 

1.46 

5.22 

5.81 

29.07 

1.46 

5.26 

5.83 

4.13 

29.46 

1.80 

5.19 

5.46 

30.79 

1.86 

5.25 

5.47 

4.22 

29.71 

1.75 

5.25 

5.20 

33.24 

1.98 

5.55 

4.95 

4.69 

31.67 

1.41 

5.24 

5.49 

31.76 

1.40 

5.25 

5.49 

5.21 

33.03 

1.34 

5.29 

5.31 

33.23 

1.31 

5.31 

5.68 

33.98 

1.42 

5.37 

5.40 

35.08 

1.41 

5.34 

5.42 

6.14 

35.70 

0.34 

5.30 

5.98 

35.57 

0.38 

5.29 

5.95 

7.08 

37.18 

0.38 

4.81 

5.11 

37.22 

0.38 

4.81 

5.11 

8.48 

35.29 

0.09 

4.23 

3.22 

35.69 

0.14 

4.23 

3.21 

8.76 

34.68 

0.08 

4.55 

1.84 

37.17 

0.19 

4.39 

1.78 
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APPENDIX  A— PANEL  ENGINEERING  DRAWINGS 

Detailed  engineering  drawings  for  the  four  panels  tested  are  presented  in  this  appendix.  Panels 
CVPl,  CVP2,  CVP3,  and  CVP4  are  cross-referenced  in  the  accompanied  engineering  drawings 
numbered  ZB128403  as  configurations  -1,  -501,  -505,  and  -507,  respectively.  The  selected 
panel  configurations  represent  generic  fuselage  structure  from  a  narrow-body  aircraft  fabricated 
according  to  original  equipment  manufacturing  (OEM)  specifications.  It  was  decided  in  this 
program  to  test  panels  that  were  generic  instead  of  aircraft  specific,  since  the  purpose  of  this 
study  is  to  provide  experimental  data  to  support  and  verify  analysis  methodologies  to  assess  the 
effects  of  multiple  cracks  applicable  to  all  aircraft  types.  The  panel  size  was  selected  so  that  the 
test  section  will  contain  large  damage  such  as  a  two-bay  crack  with  central  frame  severed.  The 
test  section  of  the  panel  was  sized  in  order  to  minimize  the  effect  of  the  test  fixture  attachment 
points  along  the  perimeter. 

Typical  panel  dimensions  are  120"  in  the  longitudinal  direction,  68  in  the  circumferential 
direction,  with  a  radius  of  66".  For  all  four  panels,  the  skin  was  2024-T3  aluminum  with  a 
thickness  of  0.063".  Each  panel  had  six  frames  with  a  19"  spacing  and  seven  stringers  with  a 
7.5"  spacing.  The  frames  and  shear  clips  were  7075-T6  aluminum  with  thickness  of  0.071"  and 
0.063",  respectively.  The  stringers  were  also  7075-T6  aluminum  with  a  thickness  of  0.063", 
except Vor  S4  where  the  thickness  is  0.071".  The  edges  of  the  curved  panels,  where  loads  are 
applied,  were  reinforced  by  bonding  six  layers  of  0.045~0. 065-inch-thick  aluminum  alloy 
doublers  to  the  skin  to  ensure  a  uniform  load  transfer.  Along  the  perimeter  of  the  panel, 
reinforcing  doublers  with  a  length  of  112"  on  the  longitudinal  sides  and  56"  on  the  hoop  sides 
were  added.  Holes  with  a  diameter  of  0.5"  were  spaced  approximately  4"  apart  on  the 
longitudinal  sides  and  3.5"  apart  on  the  hoop  sides  to  attach  the  whiffle  tree  assemblies  which 
apply  the  load.  There  were  28  load  application  points  on  each  longitudinal  side  and  16  load 
application  points  on  each  hoop  side.  Doublers  were  also  added  to  the  frame  ends  where  they 
attach  to  the  frame  loaders. 
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APPENDIX  B— LOCATION  OF  STRAIN  GAGES 


Strain  gages  were  placed  on  the  all  four  panels  to  monitor  the  strain  distribution  and  to  ensure 
proper  load  introduction.  The  type  and  location  of  the  strain  gages  used  are  provided  in  the 
tables  and  figures  of  this  appendix.  All  strain  gages  were  350  Ohms  with  a  Constantan  foil  alloy. 
A  three  conductor,  Teflon-coated  twisted  cable  was  used  for  connection  to  the  strain  gages. 
Boeing  Aircraft  Company,  Long  Beach,  CA,  installed  all  strain  gages  to  panels  CVPl  and  CVP3. 
The  Federal  Aviation  Administration  William  J.  Hughes  Technical  Center,  Atlantic  City 
International  Airport,  NJ  installed  all  strain  gages  to  panels  CVP2  and  CVP4. 

The  strain  gage,  coating,  cable,  and  adhesive  types  for  each  panel  are  listed  in  table  B-1.  A  full 
description  of  the  Micro-Measurement  (MM)  products  is  provided  in  MM  Catalog  A-110-8  and 
MM  Catalog  500.  These  catalogs  can  be  obtained  from: 

Micro-Measurements  Division 
Measurements  Group 
P.O.  Box  27777 
Raleigh,  North  Carolina  2761 1 
Phone:  (919)365-3800 

The  location  of  the  strain  gages  for  the  longitudinal  lap  joint  panels,  CVPl  and  CVP2,  is 
provided  in  table  B-2  and  figures  B-1  through  B-4.  In  these  panels,  20  axial  strain  gages  were 
located  on  both  the  inner  and  outer  flanges  of  the  frames.  The  stringers  were  instrumented  with 
eight  axial  strain  gages  on  the  flange  and  hat  section.  The  skin  was  instrumented  with  eight 
strain  gage  rosettes.  At  one  location  on  the  skin,  two  back-to-back  45°  strain  gage  rosettes 
(gages  31  and  32)  were  installed  to  provide  a  measure  of  bending  of  the  skin. 

The  location  of  the  strain  gages  for  the  circumferential  lap  joint  panels,  CVP3  and  CVP4,  is 
provided  in  table  B-3  and  figures  B-5  through  B-1 1.  In  these  panels,  nine  axial  strain  gages  were 
located  on  both  the  inner  and  outer  flanges  of  the  frames.  The  stringers  were  instrumented  with 
22  axial  strain  gages  on  the  flange  and  hat  section.  The  skin  was  instrumented  with  nine  strain 
gage  rosettes  (45°)  in  the  skin  and  31  axial  strain  gages  in  the  frames  and  stringers.  At  two 
locations  on  the  skin,  namely  at  gages  36  and  37  and  at  gages  39  and  40,  two  back-to-back  45° 
strain  gage  rosettes  were  installed  to  provide  a  measure  of  bending  of  the  skin. 
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TABLE  B-1.  GENERAL  STRAIN  GAGE  INFORMATION 


Panel 

CVPl 

CVP2 

CVP3 

CVP4 

No.  Gages  Axial 

28 

28 

31 

31 

Gage  No.  Axial 

1-28 

1-28 

1-31 

1-31 

Micro-Measurement 
Part  No.,  Axial 

EA-13-062AQ-350 

CEA-13-062UW-350 

EA-13-062AQ-350 

CEA-13-062UW-350 

No.  Gages,  Rosette 

8 

8 

9 

9 

29-36 

29-36 

32-40 

32-40 

Micro-Measurement 
Part  No.,  Axial 

EA.13-120WR-350 

CEA-13-125UR-350 

EA-13-120WR-350 

CEA-13-125UR-350 

Micro-Measurement 
Part  No.,  Coatings 

3140  RTV 

M  Coat  J 

3140  RTV 

M  Coat  J 

Micro-Measurement 
Part  No.,  Cable 

330-FFE 

330-FTE 

330-FFE 

330-FTE 

Micro-Measurement 
Part  No.,  Adhesive 

M-Bond  AE-10 

M-Bond200 

M-Bond  AE-10 

M-Bond  200 
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TABLE  B-2.  STRAIN  GAGE  LOCATIONS  FOR  PANELS  CVPl  AND  CVP2 


Strain  Gage  No. 
(View) 

Location 

Name  and  P/N 

Dimensional 

1(C) 

Outside  of  Frame  Flange  F2 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.46) 

2(C) 

Inside  of  Frame  Flange  F2 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.39) 

3(C) 

Outside  of  Frame  Flange  F3 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.46) 

4(C) 

Inside  of  Frame  Flange  F3 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.39) 

5(C) 

Outside  of  Frame  Flange  F4 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.46) 

6(C) 

Inside  of  Frame  Flange  F4 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.39) 

7(C) 

Outside  of  Frame  Flange  F5 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.46) 

8(C) 

Inside  of  Frame  Flange  F5 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.39) 

9(C) 

Outside  of  Frame  Flange  F3 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

10(C) 

Inside  of  Frame  Flange  F3 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.39) 

11(C) 

Outside  of  Frame  Flange  F4 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

12(C) 

Inside  of  Frame  Flange  F4 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.39) 

13(C) 

Outside  of  Frame  Flange  F5 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

14(C) 

Inside  of  Frame  Flange  F5 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.39) 

15(C) 

Outside  of  Frame  Flange  F3 

Midway  Between  L6  and  L7  (3.75), 
Center  of  Flange  (0.46) 

16(C) 

Inside  of  Frame  Flange  F3 

Midway  Between  L6  and  L7  (3.75), 
Center  of  Flange  (0.39) 

17(C) 

Outside  of  Frame  Flange  F4 

Midway  Between  L6  and  L7  (3.75), 
Center  of  Flange  (0.46) 

18(C) 

Inside  of  Frame  Flange  F4 

Midway  Between  L6  and  L7  (3.75), 
Center  of  Flange  (0.39) 

19(C) 

Outside  of  Frame  Flange  F5 

Midway  Between  L6  and  L7  (3.75), 
Center  of  Flange  (0.46) 
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TABLE  B-2.  STRAIN  GAGE  LOCATIONS  FOR  PANELS  C VP  1  AND  CVP2  (Continued) 


Strain  Gage  No. 
(View) 

Location 

Name  and  P/N 

Dimensional 

20  (C) 

Inside  of  Frame  Flange  F5 

Midway  Between  L6  and  L7  (3.75), 
Center  of  Flange  (0.39) 

21  (D) 

Outside  of  Longeron  Flange  L2 

Aft  of  Frame  F3  (8.88), 

Center  of  Flange  (0.37) 

22(D) 

Inside  of  Longeron  Hat  L2 

Aft  of  Frame  F3  (8.88), 

Center  of  Hat  (0.35) 

23(D) 

Outside  of  Longeron  Flange  L3 

Aft  of  Frame  F3  (8.88), 

Center  of  Flange  (0.37) 

24(D) 

Inside  of  Longeron  Hat  L3 

Aft  of  Frame  F3  (8.88), 

Center  of  Hat  (0.35) 

25(D) 

Outside  of  Longeron  Flange  L4 

Aft  of  Frame  F3  (9.09), 

Center  of  Flange  (0.37) 

26(D) 

Inside  of  Longeron  Hat  L4 

Aft  of  Frame  F3  (9.09), 

Center  of  Hat  (0.38) 

27(D) 

Outside  of  Longeron  Flange  L5 

Aft  of  Frame  F3  (8.88), 

Center  of  Flange  (0.37) 

28(D) 

Inside  of  Longeron  Hat  L5 

Aft  of  Frame  F3  (8.88), 

Center  of  Hat  (0.35) 

29L  (E) 
29-45, 

29T 

Exterior  Surface  of  Skin 

Midway  Between  Frames  FI  and  F2 
(9.50)  and  Longerons  L3  and  L4 
(3.75) 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F2  and  F3 
(9.50)  and  Longerons  L3  and  L4 
(3.75) 

Interior  Surface  of  Skin 

Midway  Between  Frames  F3  and  F4 
(9.50)  and  Longerons  L3  and  L4 
(3.75) 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F3  and  F4 
(9.50)  and  Longerons  L3  and  L4 
(3.75) 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F4  and  F5 
(9.50)  and  Longerons  L3  and  L4 
(3.75) 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F5  and  F6 
(9.50)  and  Longerons  L3  and  L4 
(3.75) 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F3  and  F4 
(9.50)  and  Longerons  L4  and  L5 
(3.75) 

36L  (E) 

36-45 

36T 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F3  and  F4 
(9.50)  and  Longerons  L5  and  L6 
(3.75) 
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TABLE  B-3.  STRAIN  GAGE  LOCATIONS  FOR  PANELS  CVP3  AND  CVP4 


Strain  Gage  No. 
(View) 

Location 

Name  and  P/N 

Dimensional 

1(F) 

Outside  of  Frame  Flange  F3 

Midway  Between  L2  and  L3  (3.75), 
Center  of  Flange  (0.46) 

2(F) 

Outside  of  Frame  Flange  F3 

Midway  Between  L3  and  L4  (3.75), 
Center  of  Flange  (0.46) 

3(F) 

Outside  of  Frame  Flange  FI 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

4(F) 

Outside  of  Frame  Flange  F2 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

5(F) 

Outside  of  Frame  Flange  F3 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

6(F) 

Inside  of  Frame  Flange  F3 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.39) 

7(F) 

Outside  of  Frame  Flange  F4 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

8(F) 

Inside  of  Frame  Flange  F3 

Midway  Between  L5  and  L6  (3.75), 
Center  of  Flange  (0.39) 

9(F) 

Outside  of  Frame  Flange  F3 

Midway  Between  L4  and  L5  (3.75), 
Center  of  Flange  (0.46) 

10  (M) 

Outside  of  Longeron  Flange  LI 

FWD.  of  F2  (8.87), 
on  Center  of  Flange  (0.3.7) 

11(G) 

Outside  of  Splice  Flange  L2 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Flange  (0.43) 

12(G) 

Inside  of  Splice  Hat  L2 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Hat  (0.26) 

13(H) 

Outside  of  Longeron  Flange  L3 

FWD.  of  Cl  Sym.  (7.50), 
on  Center  of  Flange  (0.37) 

14(H) 

Inside  of  Longeron  Hat  L3 

FWD.  of  Cl  Sym.  (7.50), 
on  Center  of  Hat  (0.35) 

15(G) 

Outside  of  Splice  Flange  L3 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Flange  (0.43) 

16(G) 

Inside  of  Splice  Hat  L3 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Hat  (0.26) 

17  (M) 

Inside  of  Longeron  Hat  L4 

FWD.  of  F2  (8.87), 
on  Center  of  Hat  (0.35) 

18  (M) 

Outside  of  Longeron  Flange  L4 

FWD.  of  F2  (8.87), 
on  Center  of  Flange  (0.37) 

19  (M) 

Outside  of  Longeron  Flange  L4 

FWD.  ofF3  (9.12), 
on  Center  of  Flange  (0.37) 
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TABLE  B-3.  STRAIN  GAGE  LOCATIONS  FOR  PANELS  CVP3  AND  CVP4  (Continued) 


Strain  Gage  No. 
(View) 

Location 

Name  and  P/N 

Dimensional 

20  (M) 

Inside  of  Longeron  Hat  L4 

FWD.  ofF3  (9.12), 
on  Center  of  Hat  (0.35) 

21  (H) 

Inside  of  Longeron  Hat  L4 

FWD.  of  Cl  Sym.  (7.50), 
on  Center  of  Hat  (0.35) 

22  (H) 

Outside  of  Longeron  Flange  L4 

FWD.  of  Cl  Sym.  (7.50), 
on  Center  of  Flange  (0.37) 

23  (M) 

Outside  of  Longeron  Flange  L4 

Aft  of  F4  (9.12), 
on  Center  of  Flange  (0.37) 

24  (M) 

Inside  of  Longeron  Hat  L4 

Aft  of  F4  (9.12), 
on  Center  of  Hat  (0.35) 

25  (H) 

Inside  of  Longeron  Hat  L5 

FWD.  of  Cl  Sym.  (7.50), 
on  Center  of  Hat  (0.35) 

26(H) 

Outside  of  Longeron  Flange  L5 

FWD.  of  Cl  Sym.  (7.50), 
on  Center  of  Flange  (0.37) 

27  (G) 

Inside  of  Splice  Hat  L5 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Flange  (0.26) 

28  (G) 

Outside  of  Splice  Flange  L5 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Flange  (0.43) 

29  (G) 

Inside  of  Splice  Hat  L6 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Hat  (0.26) 

30  (G) 

Outside  of  Splice  Flange  L6 

FWD.  of  Cl  Sym.  (2.25), 
on  Center  of  Flange  (0.43) 

31  (M) 

Outside  of  Longeron  Flange  L7 

FWD.  of  F2  (8.87), 
on  Center  of  Flange  (0.37) 

32L  (J) 

32-45 

32T 

Exterior  Surface  of  Skin 

FWD.  of  Cl  Sym.  (6.25), 

Midway  Between  Longerons  L2  and 
L3  (3.75) 

33L  (J) 

33-45 

33T 

Exterior  Surface  of  Skin 

FWD.  of  Cl  Sym.  (6.25), 

Midway  Between  Longerons  L3  and 
L4  (3.75) 

34L  (L) 

34-45 

34T 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F2  and  F3 
(9.50)  and  Longerons  L4  and  L5 
(3.75) 

35L  (L) 

35-45 

35T 

Interior  Surface  of  Skin 

Midway  Between  Frames  F2  and  F3 
(9.50)  and  Longerons  L4  and  L5 
(3.75) 

36L  (K) 

36-45 

36T 

Exterior  Surface  of  Skin 

FWD.  of  Cl  Sym.  (6.25), 

Midway  Between  Longerons  L4  and 
L5(3.75) 
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TABLE  B-3.  STRAIN  GAGE  LOCATIONS  FOR  PANELS  CVP3  AND  CVP4  (Continued) 


Strain  Gage  No. 

Location 

(View) 

Name 

Dimensional 

37L  (K) 

Interior  Surface  of  Skin 

FWD.  of  Cl  Sym.  (6.25), 

37-45 

Midway  Between  Longerons  L4  and 

37T 

L5  (3.75) 

38L  (L) 

Exterior  Surface  of  Skin 

Midway  Between  Frames  F4  and  F5 

38-45 

(9.50)  and  Longerons  L4  and  L5 

38T 

(3.75) 

39L  (K) 

Exterior  Surface  of  Skin 

FWD.  ofCL  Sym.  (6.25), 

39-45 

Midway  Between  Longerons  L5  and 

39T 

L6  (3.75) 

40L  (K) 

Interior  Surface  of  Skin 

FWD.  of  Cl  Sym.  (6.25), 

40-45 

Midway  Between  Longerons  L5  and 

40T 

L6  (3.75) 
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TYP.  to  PLPCBS 


FIGURE  B-2.  PLACEMENT  OF  AXIAL  GAGES  AT  THE  INNER  AND  OUTER  CAP  OF 

THE  FRAMES  IN  PANELS  CVPl  AND  CVP2 
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FIGURE  B-3.  PLACEMENT  OF  AXIAL  GAGES  AT  THE  CAP  AND  FLANGE  OF  THE 
STRINGERS  (LONGERONS)  OF  PANELS  CVPl  AND  CVP2 
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FIGURE  B-5.  SECTION  VIEWS  FOR  PANELS  CVP3  AND  CVP4 
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FIGURE  B-6.  PLACEMENT  OF  AXIAL  GAGES  AT  THE  INNER  AND  OUTER  CAP  OF 

THE  FRAMES  IN  PANELS  CVP3  AND  CVP4 
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FIGURE  B-7.  PLACEMENT  OF  AXIAL  GAGES  AT  THE  CAP  AND  FLANGE  OF 
THE  STRINGERS  (LONGERONS)  SPLICE  REGION  OF  THE  BUTT  JOINT  OF 

PANELS  CVP3  AND  CVP4 


FIGURE  B-8.  PLACEMENT  OF  AXIAL  GAGES  AT  THE  CAP  AND  FLANGE  OF  THE 
STRINGERS  (LONGERONS)  NEAR  THE  BUTT  JOINT  OF  PANELS  CVP3  AND  CVP4 
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FIGURE  B-9.  PLACEMENT  OF  ROSETTE  GAGES  AT  THE  SKIN  BUTT  JOINT 
LOCATION  IN  PANELS  CVP3  AND  CVP4  (Continued) 
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FIGURE  B-10.  PLACEMENT  OF  ROSETTE  GAGES  AT  THE  SKIN  MID-BAY  LOCATION 

IN  PANELS  CVP3  AND  CVP4 
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FIGURE  B-1 1.  PLACEMENT  OF  AXIAL  GAGES  AT  THE  CAP  AND  FLANGE  OF 
THE  STRINGERS  (LONGERONS)  OF  PANELS  CVP3  AND  CVP4 
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APPENDIX  C— BOEING  FULL-SCALE  STRAIN  SURVEY  TEST  RESULTS 


To  help  verify  test  results  generated  using  the.  FASTER  facility,  results  from  a  full-scale  test 
conducted  on  an  aft  fuselage  section  of  an  actual  narrow-body  aircraft  by  Boeing  Aircraft 
Company,  in  Long  Beach,  CA,  were  compared  with  results  from  the  FASTER  facility.  The  aft 
fuselage  test  article  is  shown  in  figure  C-1 .  The  test  article  was  mounted  on  a  strong-back  fixture 
and  pressurized  quasi-statically  from  0  to  7.8  psi  for  three  tests,  tests  1  to  3.  A  section  of  aircraft, 
from  frame  station  1269  to  1288  and  stringer  L4  to  L5,  was  instrumented  with  strain  gages  as 
shown  in  figure  C-2.  In  this  section,  the  aft  fuselage  test  article  closely  resembles  the  four 
curved  panels  in  this  test  program,  having  similar  radius,  skin  thickness,  and  substructure  details. 
A  45“  rosette  gage  was  placed  near  a  skin  mid-bay,  location  A,  and  uniaxial  gages  were  placed  in 
the  cap  and  flange  of  stringer  L4,  locations  B  and  C,  and  the  inner  and  outer  frame  cap  at  frame 
station  1269,  locations  E  and  F.  The  strain  gage  data  from  the  three  tests  are  listed  in  the  tables 
C-1  through  C-3  of  this  appendix. 


TABLE  C-1.  STRAIN  GAGE  RESULTS  FROM  TEST  1,  ALL  STRAIN  GAGE  DATA  IN  ps 


Pressure 

(psi) 

A 

Skin  Mid-Bay 

B 

Stringer 

Cap 

C 

Stringer 

Flange 

D 

Frame  Inner  Cap 

E 

Frame  Outer 
Cap 

SKIA 

SKIB 

SKIC 

L4C 

L4F 

FCL2 

FCL3 

FCUl 

FCU2 

FCU3 

0.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.02 

66 

46 

21 

24 

10 

50 

47 

29 

31 

31 

1.99 

130 

90 

41 

51 

19 

104 

98 

63 

68 

69 

3.00 

199 

134 

57 

79 

30 

163 

154 

100 

107 

110 

3.99 

269 

181 

77 

104 

37 

216 

204 

136 

146 

150 

4.99 

341 

228 

97 

129 

44 

272 

256 

171 

184 

190 

6.00 

415 

279 

123 

155 

51 

324 

305 

205 

221 

229 

6.99 

488 

326 

140 

185 

63 

384 

361 

242 

262 

271 

7.77 

546 

362 

153 

207 

72 

431 

405 

271 

293 

304 

TABLE  C-2.  STRAIN  GAGE  RESULTS  FROM  TEST  2,  ALL  STRAIN  GAGE  DATA  IN  ps 


Pressure 

(psi) 

A 

Skin  Mid-Bay 

B 

Stringer 

Cap 

C 

Stringer 

Flange 

D 

Frame  Inner  Cap 

E 

Frame  Outer 
Cap 

SKIA 

SKIB 

SKIC 

L4C 

L4F 

FCL2 

FCL3 

FCUl 

FCU2 

FCU3 

0.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

— 

0 

1.00 

64 

44 

19 

24 

9 

54 

50 

31 

33 

34 

1.99 

131 

88 

38 

49 

16 

108 

101 

66 

71 

73 

3.02 

204 

136 

58 

75 

24 

166 

156 

105 

113 

115 

4.00 

275 

181 

75 

101 

32 

222 

209 

140 

150 

155 

5.01 

347 

227 

93 

126 

39 

278 

261 

176 

189 

195 

5.99 

419 

274 

113 

152 

46 

333 

314 

213 

230 

236 

7.00 

493 

322 

131 

178 

52 

389 

366 

249 

268 

278 

7.77 

550 

360 

148 

197 

57 

430 

403 

276 

297 

307 
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TABLE  C-3.  STRAIN  GAGE  RESULTS  FROM  TEST  3,  ALL  STRAIN  GAGE  DATA  IN  [is 

^  ®  I  ^  ^  ^  ^ 

A  Strin.  Strin.  D  Frame  Outer 


Pressure 

Skin  Mid-Bay 

Cap 

Flange 

Cap 

Cap 

(psi) 

SKIA 

SKIB 

SKIC 

L4C 

L4F 

FCL2 

FCL3 

FCUl 

FCU2 

FCU3 

0.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.00 

64 

42 

15 

24 

10 

58 

55 

33 

35 

36 

2.01 

131 

87 

34 

49 

17 

113 

107 

70 

75 

76 

3.00 

202 

133 

53 

75 

25 

168 

159 

108 

116 

118 

4.01 

273 

179 

72 

99 

32 

225 

212 

145 

155 

160 

5.01 

346 

227 

91 

125 

38 

280 

264 

183 

196 

201 

6.01 

419 

275 

111 

152 

46 

335 

316 

220 

236 

243 

7.00 

492 

322 

130 

179 

54 

393 

369 

258 

276 

287 

7.77 

549 

359 

144 

199 

62 

437 

411 

287 

308 

319 

FIGURE  C-1 .  BOEING  AFT  FUSELAGE  TEST  ARTICLE 
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APPENDIX  D— ANALYSIS  OF  FULL-SCALE  PANELS 


SUMMARY 

Analysis  to  support  the  full-scale  testing  of  four  curved  fuselage  panels  was  conducted  using  the 
Airframe  Computational  Modeling  (ACM)  facility.  Emphasis  was  placed  on  assessing  the  effect 
of  multiple  cracking  on  the  fatigue  crack  growth  behavior  for  two  joint  configurations;  a 
longitudinal  lap  joint  and  a  circumferential  butt  joint.  Geometric  nonlinear  finite  element 
analyses  were  conducted  on  the  two  joint  configurations  to  determine  strain  distributions  and 
fracture  parameters  governing  crack  formation  and  growth.  Comparisons  with  strain  gage  data 
verified  the  finite  element  models.  Fatigue  crack  growth  predictions  were  made  using  a  cycle- 
by-cycle  crack  growth  algorithm  and  the  corresponding  mixed  mode  stress-intensity  factor  (SIF) 
ranges  calculated  using  the  Modified  Crack  Closure  Integral  (MCCI)  method.  Results  include 
comparisons  of  strain  distributions  and  fatigue  crack  growth  characteristics  for  the  two  joint 
configurations. 


DESCRIPTION  OF  PANELS 

Four  panels  were  tested  in  this  study:  (1)  panel  CVPl  contains  a  longitudinal  lap  splice  with  a 
lead  crack,  (2)  panel  CVP2  has  the  same  configuration  and  lead  crack  as  CVP 1  with  the  addition 
of  multiple  small  cracks  emanating  from  rivet  holes  ahead  of  the  lead  crack,  (3)  panel  CVP3  has 
a  circumferential  butt  joint  with  a  lead  crack,  and  (4)  panel  CVP4  has  the  same  configuration  and 
lead  crack  as  panel  CVP3,  with  the  addition  of  multiple  small  cracks  emanating  from  rivet  holes 
ahead  of  the  lead  crack. 

The  panel  configuration  represents  a  generic  fuselage  structure  from  a  naiTow-body  aircraft 
fabricated  according  to  original  equipment  manufacturing  (OEM)  specifications.  Figures  D-1 
and  D-2  show  a  schematic  of  the  longitudinal  lap  joint  and  the  circumferential  butt  joint  panels, 
respectively,  including  the  dimensions  and  location  of  the  strain  gages.  Details  of  the  panel 
configurations  and  locations  of  the  strain  gages  can  be  found  in  appendices  A  and  B, 
respectively,  of  this  report.  A  brief  description  is  provided  herein. 

For  the  longitudinal  lap  joint  panels  CVPl  and  CVP2,  a  lap  joint  was  located  along  stringer  S4  as 
shown  in  figure  D-1.  The  joint  consisted  of  two  layers  of  the  2024-T3  panel  skin  with  a 
thickness  of  0.063"  and  two  layers  of  2024-T3  finger  doublers  with  a  thickness  of  0.025".  Four 
rows  of  fasteners.  A,  B,  C,  and  D  were  used  to  connect  the  skin  and  doublers.  A  crack-like  slit 
representing  a  lead  crack  was  placed  symmetrically  across  frame  F4,  machined  in  the  skin  along 
the  critical  fastener  row  A  in  the  longitudinal  lap  splice.  The  total  length  of  the  lead  crack  was 
7.0".  For  panel  CVP2,  additional  small  cracks  were  machined  in  the  fasteners  ahead  of  the  lead 
crack  in  row  A. 

For  panels  CVP3  and  CVP4,  a  circumferential  butt  joint  was  located  between  frames  F3  and  F4 
as  shown  in  figure  D-2.  The  joint  consisted  of  two  layers  of  the  2024-T3  panel  skin  with  a 
thickness  of  0.063",  a  2024-T3  finger  doubler  with  a  thickness  of  0.025",  and  a  tapered  doubler 
with  a  maximum  thickness  of  0.08",  which  tapered  to  a  thickness  of  0.025"  along  the  edge. 
Eight  rows  of  fasteners,  A  through  H,  were  used  to  connect  the  skin  and  doublers.  A  crack-like 
slit  representing  a  lead  crack  was  placed  symmetrically  across  stringer  S4,  machined  in  the  skin 
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along  the  critical  fastener  row  A  in  the  circumferential  butt  joint.  Stringer  S4  was  cut  to  simulate 
a  broken  stringer.  The  total  length  of  the  lead  crack  was  7.0".  For  panel  CVP4,  additional  small 
cracks  were  machined  in  the  fasteners  ahead  of  the  lead  crack  in  row  A. 

These  panels  were  subjected  to  a  sequence  of  three  load  conditions:  (1)  strain  survey  under 
quasi-static  loading,  (2)  fatigue  test  loading  under  constant-amplitude  loading,  and  (3)  residual 
strength  test  under  quasi-static  loading  up  to  fracture.  Geometric  nonlinear  finite  element 
analyses  were  conducted  to  support  the  full-scale  testing  of  the  four  fuselage  panels  for  the  strain 
survey  and  the  fatigue  crack  growth  tests. 

DESCRIPTION  OF  AIRFRAME  COMPUTATIONAL  MODELING  FACILITY 

Analysis  to  support  the  full-scale  testing  of  four  curved  fuselage  panels  was  conducted  using  the 
Airframe  Computational  Modeling  (ACM)  facility.  With  advances  in  commuter  technology, 
computational  modeling  offers  a  cost-effective  supplement  to  full-scale  testing  which  can  be 
extremely  expensive.  The  ACM  facility  has  an  in-house  capability,  at  the  Federal  Aviation 
Administration  William  J.  Hughes  Technical  Center,  Atlantic  City  International  Airport,  NJ,  to 
conduct  high  fidelity  modeling  and  analysis  of  aircraft  structures.  The  facility  consists  of  three 
UNIX-based  Silicon  Graphics  Incorporated  (SGI)  computers  interfaced  in  a  local  area  network 
(LAN)  and  running  under  IRIX  6.5  operating  system.  Two  workstations  are  equipped  with  dual 
250-MHz  RIOOOO  processors,  512  Mbytes  of  main  memory,  and  36  GBytes  of  hard  disk  space. 
The  third  computer,  a  high-end  server,  is  equipped  with  four  400-MHz  MIPS  R12000 
processors,  1  Gbyte  of  main  memory,  and  180  GB54es  of  hard  disk  space. 

Several  commercial  and  government-developed  software  tools  are  used  in  the  ACM  facility.  The 
commercial  tools  include  PATRAN,  a  pre-  and  postprocessor  used  for  model  development  and 
data  reduction,  and  ABAQUS,  a  general-purpose  finite  element  analysis  package.  The 
government  developed  software  tools  tailored  for  fracture  mechanics  studies,  including  finite 
element  alternating  method  (FEAM),  FRANC2D,  and  STAGS.  In  addition,  a  probabilistic-based 
analysis  tool.  Transport  Risk  Assessment  Containing  Multiple  Site  Damage  (TRACMSD),  is 
available  to  assess  the  effect  of  a  variety  of  factors  on  the  overall  risk  of  aircraft  under  conditions 
of  aging.  The  ACM  facility  allows  the  FAA  to  develop  and  evaluate  highly  sophisticated 
methods,  which  may  be  used  by  industry  for  airframe  designs  and  maintenance  and  inspection 
procedures.  The  ACM  facility  was  used  in  this  study  to  conduct  analysis  to  support  the  full-scale 
testing  of  the  four  curved  panels. 

ANALYTICAL  PROCEDURE 

The  strain  distributions  and  fracture  parameters  governing  crack  formation  and  growth  were 
determined  for  each  panel  using  geometric  nonlinear  finite  element  analyses.  The  mixed  mode 
stress-intensity  factors  calculated  using  the  MCCI  method  were  used  in  a  cycle-by-cycle  crack 
growth  analysis  program  to  predict  the  fatigue  crack  growth  in  the  panels  tested. 

DESCRIPTION  OF  FINITE  ELEMENT  MODELS. 

Geometric  nonlinear  finite  element  analyses  were  conducted  using  the  commercial  finite  element 
code  ABAQUS  5.8  [D-1]  in  the  ACM  facility.  Analyses  of  the  strain  survey  and  fatigue  crack 


growth  were  conducted  for  panels  tested.  As  shown  in  figures  D-3  through  D-6,  the  finite 
element  models  contained  the  major  geometric  details  of  the  panels  including  the  cross-section 
properties  and  dimensions  of  the  substructure  (frames,  stringers,  shear-clip,  and  intercostals),  the 
finger  doublers,  the  load  attachment  doublers,  and  reaction  links.  Table  D-1  lists  the  components 
of  the  model  and  the  corresponding  thickness,  and  material  properties. 

Figures  D-3  and  D-4  show  the  global  view  of  typical  finite  element  models  for  the  longitudinal 
lap  joint  and  circumferential  butt  joint  panels,  respectively.  Models  were  developed  for  each  of 
the  four  panels  tested  using  general-purpose,  two-dimensional  shell  elements  with  each  node 
having  six  degrees  of  freedom.  The  shell  elements  used  account  for  finite  membrane  strains  and 
are  suitable  for  large-strain  analysis.  Reduced  integration  was  used  to  form  the  element  stiffness. 
In  general,  four-node  shell  elements  were  used  throughout  to  model  the  skin,  doublers,  frames, 
shear  clip,  stringers,  and  intercostals,  except  near  the  crack  tips.  In  the  immediate  vicinity  of  the 
crack  tips,  eight-node  shell  elements  were  used  in  forming  an  orthogonal  mesh,  where  the  size  of 
the  elements  were  at  least  1/40  of  the  lead  crack  length,  as  shown  in  figures  D-5  and  D-6,  for  the 
longitudinal  lap  and  circumferential  butt  joint  panels,  respectively.  Skin,  stringer,  shear-clip, 
frame,  and  finger  doublers  were  modeled  with  a  uniform  thickness.  Tapered  doublers  and 
attachment  doublers  were  modeled  using  shell  elements  with  increased  stepped  uniform 
thickness  in  the  ranges  specified  in  table  D-1 . 

At  the  end  of  each  frame,  stainless  steel  reaction  links,  1"  wide,  0.5"  thick,  and  4"  long  are 
attached  in  order  to  prevent  rigid  motion  in  the  radial  direction,  as  shown  in  figures  D-5  and  D-6. 
These  reaction  links  are  modeled  as  grounded  springs  fixed  on  one  end  and  provide  a  stiffness  in 
the  radial  direction.  The  value  of  stiffhess  used  is  based  on  the  stainless  steel  properties  and  the 
dimensions  of  the  link. 

Beam  elements  were  used  to  model  the  fasteners  that  connected  the  substructures  with  the  skin 
and  the  substructures  to  one  another.  To  simplify  the  global  panel  modeling,  the  fastener  holes 
were  not  modeled.  Figure  D-7  shows  a  schematic  cross  section  of  a  lap  joint  with  four  layers 
with  thicknesses  of  t]  through  t4  and  the  corresponding  finite  element  representation.  The  layers 
were  modeled  using  shell  elements  having  the  same  thickness  and  mid-plane  location.  A  single 
fastener  that  connects  all  four  layers  was  modeled  using  three  beams,  designated  “a,”  “b,”  and 
“c,”  aligned  sequentially  connecting  each  layer.  The  length  of  each  beam  was  the  distance 
between  the  mid-planes  of  two  adjacent  shells.  For  example,  for  beam  element  “a,”  the  length 
was  (ti  + 12)/2. 

For  the  strain  survey  analysis,  the  elements  used  to  calculate  values  of  strain  were  approximately 
the  same  size  and  at  the  same  location  as  the  actual  strain  gages.  The  average  characteristic 
length  of  the  elements  used  to  calculate  the  strain  was  0.125".  As  illustrated  in  figure  D-8,  the 
strain  gages  were  categorized  in  seven  groups,  according  to  similar  gage  locations  with  common 
structural  details  and  the  measured  strain  directions;  (1)  frame  outer  cap  location  measuring 
strains  in  the  hoop  direction;  (2)  frame  inner  cap  location  measuring  strains  in  the  hoop  direction; 
(3)  stringer  cap  location  measuring  strains  in  the  longitudinal  direction;  (4)  stringer  flange 
location  measuring  strains  in  the  longitudinal  direction;  (5)  skin  mid-bay  location  measuring 
strains  in  the  hoop  direction;  (6)  skin  mid-bay  location  measuring  strains  in  the  longitudinal 
direction;  and  (7)  skin  mid-bay  location  measuring  strains  in  the  45°  direction. 
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MATERIAL  PROPERTIES. 


Mechanical  Properties:  Table  D-1  lists  the  mechanical  properties  used  for  the  shell  elements  to 
model  components  including  the  skin,  doublers,  frames,  shear-clip,  stringers,  and  intercostals. 
Mechanical  properties  were  referenced  from  MIL-HDBK-5H  [D-2]. 

Fastener  Shear  Stiffhess:  The  empirical  equation  developed  by  Swift  [D-3],  shown  below,  was 
used  to  calculate  the  fastener  shear  stiffhess  of  the  beam  elements  as: 


E'd 


shear 


A  +  B\ 


d  d 
—  +  — 
t 


(1) 


2  J 


where  E'  is  the  effective  modulus,  d  is  the  fastener  diameter,  and  and  t2  are  the  thickness  of  the 
two  layers,  and  A  and  B  are  empirical  constants  based  on  the  fastener  material.  Tables  D-2  and 
D-3  show  the  properties  and  data  used  to  model  fasteners  in  the  longitudinal  lap  joint  and 
circumferential  butt  joint  panels,  respectively.  Values  of  the  fastener  shear  stiffness  for  the  beam 
elements  connecting  the  layers  in  each  of  the  fastener  rows  (see  figures  D-1  and  D-2)  are  listed 
along  with  the  beam  elements  connecting  the  skin  to  stringer  and  skin  to  shear  clip  designated  Y 
and  Z,  respectively. 

Reaction  Link  Stiffness:  The  value  of  stiffhess  used  for  the  grounded  spring  elements  is  based 
on  the  stainless  steel  properties  and  the  dimensions  of  the  link  by: 


L  _  EtW  _  (30  X  10')(0.5Xl.0)  _ 

^link  ~  T  ~  An  ~ 


4.0 


3,750,000  Ib/in 


(2) 


where  E  is  the  link  modulus  of  elasticity,  and  t,  W,  and  L  are  the  link  thickness,  width,  and  gage 
length,  respectively. 

Fatigue  Crack  Growth  Properties:  Three  sets  of  fatigue  crack  growth  data  [D-4  through  D-6]  for 
2024-T3  aluminum  were  compiled,  as  shown  in  figure  D-9,  with  varying  R-ratios  and  used  in  the 
fatigue  crack  growth  analysis.  The  data  shown  by  the  black  symbols  generated  by  Phillips  [D-4] 
is  in  the  region  of  slow  crack  growth  and  near  the  threshold  conditions.  The  data  shown  by  the 
open  symbols  (generated  by  Hudson  [D-5])  is  in  the  straight  line  Paris  region,  and  the  data 
shown  by  the  gray  symbols  (by  Dubensky  [D-6])  is  in  the  rapid  unstable  crack  growth  region. 
For  a  given  stress-intensity  factors  (SIF)  range,  the  crack  growth  rate  increases  with  increase  in 
the  R-ratio. 


CRACK  CONFIGLfRATIONS. 

The  crack  configurations  of  the  panels  were  simulated  using  pairs  of  coincident  nodes  along  the 
shared  edges  of  two  rows  of  elements,  as  shown  in  the  exploded  view  in  figure  D-10.  In  the 
immediate  vicinity  of  the  crack  tips,  eight-node  shell  elements  were  used  in  forming  an 
orthogonal  mesh  where  the  size  of  the  elements  were  at  least  1/40  of  the  lead  crack  length,  as 
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shown  in  figures  D-5  and  D-6,  for  the  longitudinal  lap  and  circumferential  butt  joint  panels, 
respectively.  For  the  fatigue  crack  growth  analysis,  the  lead  crack  length  was  increased  in 
separate  finite  element  runs  from  the  initial  length  to  the  final  length.  Tables  D-4  through  D-7 
describe  the  crack  length,  the  number  of  nodes,  the  number  of  elements  for  each  element  type, 
and  the  crack  tip  element  size  for  the  finite  element  runs  conducted  for  each  panel.  The  number 
of  finite  element  runs  conducted  was  26  and  1 1  for  each  of  the  longitudinal  lap  joint  panels  and 
the  circumferential  butt  joint  panels,  respectively.  Typical  finite  element  models  for  the 
longitudinal  lap  joint  panels  consist  of  62,600  elements  and  11,4600  nodes  and  for  the 
circumferential  butt  joint  panels,  33,000  elements  and  42,800  nodes. 

TEST  CONDITIONS. 

The  load  conditions  for  the  strain  survey  and  fatigue  crack  growth  tests  are  specified  in  tables 
D-8  and  D-9  for  the  longitudinal  lap  joint  and  circumferential  butt  joint  panels,  respectively.  For 
each  type  of  panel,  three  quasi-static  loadings  were  applied  to  assess  the  strain  distribution  and 
reproducibility  of  the  strain  data.  In  load  condition  la,  each  panel  was  subjected  to  an  internal 
pressure,  and  the  hoop  and  frame  loads  were  applied  as  reactive  loads  to  balance  the  internal 
pressure.  In  load  condition  lb,  load  was  applied  in  the  longitudinal  direction  along  the  edges  of 
the  panels  only.  Load  condition  Ic  is  the  superposition  of  load  conditions  la  and  lb.  For  the 
hoop  load,  16.8%  was  applied  on  the  six  frames  and  the  remaining  load  was  applied  on  28 
loading  points  along  the  edge  of  the  panel.  The  longitudinal  load  was  applied  on  16  loading 
points  along  the  edge  of  the  panel.  No  load  was  applied  directly  on  the  stringers. 

For  longitudinal  lap  joint  panels  CVPl  and  CVP2,  load  condition  Ic  simulates  the  cylindrical 
pressurization  that  a  section  of  the  fuselage  along  the  neutral  axis  would  experience.  Therefore, 
the  average  hoop  stress  should  be  twice  as  much  as  the  longitudinal  stress.  For  these  two  panels, 
a  maximum  internal  pressure  of  10.1  psi  was  used,  resulting  in  a  maximum  load  of  2218.4  lb.  for 
each  loading  point  along  the  edge  in  the  hoop  direction  and  a  maximum  load  of  2090.5  lb.  for 
each  frame.  The  corresponding  maximum  load  applied  on  each  loading  point  along  the 
longitudinal  edges  was  1166.6  lb. 

For  circumferential  butt  joint  panels  CVP3  and  CVP4,  load  condition  Ic  simulates  a  fuselage 
down-bending  condition  that  a  fuselage  section  along  the  crown  of  the  aircraft  would  experience, 
where  the  longitudinal  stress  is  50%  higher  than  the  hoop  stress.  For  these  two  panels,  a 
maximum  internal  pressure  of  8.8  psi  was  used,  resulting  in  a  maximum  load  of  1927.3  lb.  for 
each  loading  point  along  the  edge  in  the  hoop  direction  and  a  maximum  load  of  1816.2  lb.  for 
each  frame.  The  corresponding  maximum  load  applied  on  each  loading  point  along  the 
longitudinal  edges  was  3065.0  lb. 

In  load  condition  2,  the  same  loads  as  in  load  condition  Ic  were  applied  at  constant-amplitude 
and  a  frequency  of  0.2  Hz  with  an  R-ratio  (minimum  to  maximum  load)  of  0.1  for  all  load 
components  except  for  the  longitudinal  load,  which  was  0.3. 

MODEL  BOUNDARY  CONDITIONS. 

For  the  hoop,  frame,  and  longitudinal  loads,  nodal  point  forces  (listed  in  tables  D-8  and  D-9) 
were  applied  at  the  load  application  points  in  the  actual  test,  as  shown  by  the  arrows  in  figures 
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D-3  and  D-4,  for  the  longitudinal  lap  and  circumferential  butt  joint  panels,  respectively.  Internal 
pressure  was  applied  to  the  inner  surface  of  the  skin  elements.  For  the  hoop  load,  28  nodal 
forces  were  applied  along  each  edge;  for  the  longitudinal  load,  16  nodal  forces  were  applied  in 
each  end;  and  for  the  frame  load,  12  nodal  forces  were  applied  to  the  ends  of  the  frames.  For  the 
strain  survey  analysis,  the  loads  were  applied  incrementally  in  a  ramp  function  up  to  the 
maximum  values  for  load  conditions  la,  lb,  and  Ic  specified  in  tables  D-8  and  D-9.  For  the 
fatigue  crack  growth  analysis,  load  condition  2  (specified  in  tables  D-8  and  D-9)  was  applied 
incrementally  in  a  ramp  function  in  two  steps,  each  up  to  the  minimum  and  maximum  applied 
loads  as  shown  schematically  in  figure  D-11.  In  this  figure,  time  can  be  regarded  as  a  dummy 
variable  denoting  the  value  in  the  applied  load. 

To  eliminate  rigid-body  motion,  two  node  points  located  in  the  middle  of  each  end  were  fixed  in 
the  hoop  direction  and  two  nodes  located  in  the  middle  of  each  edge  were  fixed  in  the 
longitudinal  direction,  as  shown  in  figures  D-3  and  D-4. 

THE  MODIFIED  CRACK  CLOSURE  INTEGRAL  (MCCI)  METHOD 

For  fatigue  crack  growth  predictions,  the  corresponding  mixed  mode  SIF  were  calculated  using 
the  MCCI  method  [D-7  through  D-9].  In  the  MCCI  approach,  it  is  assumed  that  the  energy 
released  during  crack  extension  is  the  same  as  the  work  that  would  be  needed  to  close  the  crack 
and  that  the  energy  released  can  be  related  to  the  four  components  of  SIF.  The  four  components 
of  SIF  are  the  Mode  I  SIF  caused  by  tensile  load,  K,,  the  Mode  II  SIF  cause  by  in-plane  shear 
load,  K2,  the  SIF  due  to  symmetric  bending  loads,  ki,  and  the  SIF  due  to  out-of-plane  shear  and 
twist  loads,  k2,  as  shown  in  figure  D-12. 

The  MCCI  method  approximates  the  rate  of  work  needed  to  close  a  crack  using  the  local  crack 
tip  displacements  and  forces.  The  displacements  and  forces  at  the  nodes  of  the  four  elements 
surrounding  the  crack  tip  were  obtained  from  the  finite  element  results  for  each  crack  length,  as 
shown  in  figure  D-12.  The  work  (fV/)  done  to  close  a  crack  of  length  Aa  for  each  nodal  degree  of 
freedom  (DOF)  is  given  by  [D-9]: 

w.  = — (wr"  -  )] ,  /  =  1,  •  •  •  ,6  (3) 

'  2tAa  ^  ^ 

where  t  is  the  thickness  of  the  panel,  F  is  the  force  needed  to  close  the  crack  surfaces,  u  is  the 
displacement  component  on  each  surface  of  the  crack,  and  i  denotes  the  DOF.  The  total  amount 
of  work  done  to  close  a  crack  of  length  Aa  is  numerically  equal  to  the  total  amount  of  strain 
energy  released  during  a  crack  growth  increment  of  Aa,  and  the  components  of  strain  energy 
release  rate: 
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The  strain  energy  release  rates  can  be  related  to  the  stress-intensity  factors  as: 
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where  E  =  10500  ksi  and  v  =  0.33  are  the  modulus  of  elasticity  and  Poison’s  ratio  of  the  panel 
skin  material,  and  Ki,  K2,  kj,  and  k:  are  the  SIF  described  earlier.  Only  the  Mode  I  SIF,  Ki,  was 
used  to  predict  the  fatigue  crack  growth  behavior  because,  as  will  be  shown,  it  was  found  to  be 
the  dominant  SIF. 

CRACK  GROWTH  ALGORITHM. 

The  SIF  range  and  the  crack  growth  data  for  2024-T3  aluminum  were  used  in  a  cycle-by-cycle 
crack  growth  analysis  program  to  predict  the  fatigue  crack  growth  in  panels  tested.  The 
algorithm  used  is  illustrated  in  figure  D-13.  All  parameters  are  initialized  in  step  1,  including  the 
counter  i,  the  initial  cycle  number,  and  crack  length.  The  algorithm  then  enters  a  loop  in  step  2 
where,  for  a  given  crack  length,  a,,  the  SIF  range,  (AK)i,  is  determined  from  linear  interpolation 
of  tabular  SIF  versus  crack  length  data  obtained  from  the  finite  element  analysis.  For  the 
calculated  SIF,  (AK)i,  and  given  R-ratio,  the  corresponding  crack  growth  rate,  (dafdN).,  is 

determined  in  step  3  from  experimental  tabular  data  at  various  R-ratios  using  linear  interpolation. 
In  step  4,  the  crack  length,  a,+;,  and  cycle,  A,+i,  are  updated,  assuming  the  incremental  crack 
extension,  zla„  is  equal  to  the  crack  growth  rate,  {dafdN).,  in  a  cycle-by-cycle  analysis  with  ANi 

equal  to  1 .  A  check  is  made  in  step  5  to  terminate  the  algorithm  in  step  9  if  the  updated  crack 
length,  a,+i,  is  greater  than  or  equal  to  the  final  crack  length,  af,nni-  If  not,  a  check  is  made  in  step 
6  to  determine  if  linkup  occurred  between  the  lead  crack  and  multiple-site  damage  (MSD)  or 
between  the  lead  crack  and  rivet  hole.  If  no  linkup  occurs,  the  increment  counter  is  increased  in 
step  8  and  the  algorithm  returns  to  step  2.  If  a  linkup  event  occurs,  then  step  7  increases  the 
crack  length.  For  the  case  of  MSD  linkup,  the  crack  length,  a,+i,  is  instantaneously  increased  by 
the  length  of  the  two  MSD  cracks,  2a„sd,  and  the  diameter  of  the  rivet  hole,  dm.  For  the  case  of 
rivet  hole  linkup,  the  crack  length,  a/+i,  is  instantaneously  increased  by  the  diameter  of  the  rivet 
hole,  driv  The  increment  counter  is  increased  in  step  8  and  the  algorithm  returns  to  step  2.  This 
process  is  repeated  until  the  crack  length  is  equal  to  or  greater  than  the  final  crack  length  where 
the  algorithm  terminates  at  step  9. 
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RESULTS 


Results  from  the  analysis  to  study  the  strain  distribution  and  fatigue  crack  growth  for  both  joint 
configurations  are  presented. 

STRAIN  DISTRIBUTIONS. 

The  strain  distributions  were  predicted  at  equal  load  increments  up  to  the  maximum  values  for 
load  conditions  la  through  Ic  in  table  D-8  for  the  longitudinal  lap  joint  panels  and  for  load 
conditions  la  through  Ic  in  table  D-9  for  the  circumferential  butt  joint  panels.  A  preliminary 
analysis  revealed  that  small  multiple  cracks  had  no  effect  on  the  calculated  strains  at  the  strain 
gage  locations  for  both  joint  configurations.  Therefore,  only  one  analysis  was  conducted  for 
each  joint  configuration  for  the  strain  distribution  calculation. 

The  predicted  strains  at  the  strain  gage  locations  are  provided  in  tables  D-10  through  D-12  for 
the  longitudinal  lap  joint  panels  and  in  tables  D-13  through  D-15  for  the  circumferential  butt 
joint  panels.  The  locations  of  strain  gages  are  shown  schematically  in  figures  D-1  and  D-2.  For 
each  loading  condition,  the  applied  loads  and  calculated  strains  at  equal  load  increments  up  to  the 
maximum  loads  are  listed.  Ten  load  increments  were  used  for  the  longitudinal  lap  joint  panels, 
and  five  load  increments  were  used  for  the  circumferential  butt  joint  panels.  The  pressure 
applied  to  the  inner  surface  of  the  skin  is  in  units  of  psi,  the  frame  loads  applied  to  each  of  the  12 
frame  ends  are  in  units  of  lbs.,  the  hoop  loads  applied  at  the  28  locations  along  each  side  of  the 
panel  are  in  units  of  lbs.,  and  the  longitudinal  load  applied  at  the  16  locations  along  each  end  of 
the  panel  are  in  units  of  lbs.  The  strains  calculated  at  the  gage  locations  are  in  units  of  ps. 

The  measured  and  predicted  strain  data  were  categorized  in  seven  groups,  as  illustrated  in 
figure  D-8,  according  to  similar  gage  locations  in  common  structural  details  and  the  measured 
strain  directions.  Comparisons  between  the  measured  and  predicted  strains  of  the  seven  groups 
for  each  load  condition  are  shown  in  figures  D-1 4  through  D-34  for  longitudinal  lap  panels, 
CVPl  and  CVP2,  and  in  figures  D-35  through  D-55  for  the  circumferential  butt  joint  panels 
CVP3  and  CVP4.  For  the  longitudinal  lap  joint  panel,  results  for  load  conditions  la,  lb,  and  Ic 
are  shown  in  figures  D-14  through  D-20,  figures  D-21  through  D-27,  and  figures  D-28  through 
D-34,  respectively.  For  the  circumferential  butt  joint  panels,  results  for  load  conditions  la,  lb, 
and  Ic  are  shown  in  figures  D-35  through  D-41,  figures  D-42  through  D-48,  and  figures  D-49 
through  D-55,  respectively.  For  each  panel,  four  sets  of  experimental  results  are  plotted,  two 
using  air  and  two  using  water  as  the  pressurization  media. 

As  shown  in  figures  D-14  through  D-55,  there  was  more  scatter  in  the  experiments  for  strains 
measured  farthest  from  the  skin:  group  2,  frame  inner  cap,  and  group  4,  stringer  flange.  In 
general,  good  agreement  was  obtained  between  experiments  and  analysis  for  strains  measured  in 
the  principle  loading  direction  for  gages  closest  to  the  skin;  group  1,  frame  outer  cap;  group  3, 
stringer  cap;  group  5,  skin  hoop;  group  6,  skin  longitudinal;  and  group  7,  skin  45®. 

The  strain  at  the  maximum  load  predicted  by  finite  element  analysis  was  compared  with  the 
experimental  data.  For  load  condition  la,  each  panel  was  subjected  to  an  internal  pressure,  while 
hoop  and  frame  loads  were  applied  as  reactive  loads  from  the  internal  pressure.  Even  though 
load  was  not  applied  in  the  longitudinal  direction,  longitudinal  strain  still  developed  in  the  skin 
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and  stringers,  as  the  result  of  Poisson’s  effect  and  difference  in  stiffness  between  the  skin  and 
stringers.  The  magnitude  of  the  longitudinal  strain,  however,  was  in  general  much  smaller 
compared  to  that  in  the  hoop  direction. 

Table  D-16  shows  the  comparison  for  panel  CVPl  subjected  to  loading  condition  la.  The  test 
results  obtained  from  two  air  runs  and  two  water  runs  were  averaged  first,  and  then  compared 
with  that  of  analysis.  The  standard  deviation  of  the  test  results  for  each  gage  is  also  listed  in  the 
table,  serving  as  an  indication  of  the  consistency  of  the  test  data.  In  addition,  according  to  their 
locations  and  directions,  the  gages  were  grouped  into  seven  groups,  two  for  frame  gages,  two  for 
stringer  gages,  and  three  for  skin  gages.  For  each  group,  a  group  percentage  error,  defined  by  the 
following  equation,  was  also  calculated 


Group  %  Error  = 


X  100% 


(12) 


where  is  the  averaged  experimental  data  of  the  /'*  gage  and  is  the  corresponding  analysis 
result. 


As  indicated  in  table  D-16,  for  strain  gages  located  in  the  substructure,  good  agreement  (a  13.2% 
group  error)  was  obtained  between  the  measurement  and  predictions  for  frame  gages  located  at 
outer  cap  region,  group  1,  which  is  closest  to  the  skin.  For  the  gages  located  at  the  frame  inner 
cap  region,  group  2,  that  is  farthest  from  the  skin,  the  agreement  was  not  as  good.  This  may  be 
attributed  to  the  experimental  data  being  less  consistent,  as  indicated  by  their  relatively  high 
standard  deviations.  The  agreement  for  gages  located  at  stringers  was  relatively  poor  (93.7%  for 
stringer  hat  gages,  group  3  and  26.8%  for  stringer  flange  gages,  group  4).  However,  the 
magnitude  of  strain  generally  was  much  smaller  since  the  measurement  was  in  the  direction 
normal  to  the  loading  direction. 

Also  shown  in  table  D-16,  for  strain  gages  located  on  the  skin,  an  excellent  agreement,  i.e.,  a 
9.0%  group  error  was  obtained  between  measurement  and  prediction  for  strain  component  in  the 
hoop  direction,  group  5,  measuring  strain  in  the  principle  loading  direction.  A  good  agreement 
was  also  obtained  for  the  45-degree  strain  component  (a  12.6%  group  error).  The  agreement  was 
not  as  good  for  the  longitudinal  strain  component,  group  7  (a  39.3%  group  error),  but  the 
magnitude  of  strain  in  that  direction  was  much  smaller  because  it  is  normal  to  the  loading 
direction.  It  should  be  noted  that  the  high  percentage  error  for  the  longitudinal  strain  component, 
group  6,  was  mainly  due  to  gage  SG35L,  which  has  unusually  low  experimental  results. 

Table  D-17  shows  the  comparison  for  panel  CVPl  subjected  to  loading  condition  lb, 
longitudinal  load  applied  on  the  edges  of  the  skin  only.  Load  was  not  applied  directly  on  the 
stringers,  although  they  tended  to  deform  with  the  skin  in  the  longitudinal  direction.  The  hoop 
strain  on  the  skin  and  frames  was  the  result  of  Poisson’s  effect  and  differences  in  stiffness 
between  the  skin  and  frames.  Only  two  test  results  using  water  as  the  pressure  media  were 
recorded.  For  the  substructure,  excellent  agreement  (a  2.2%  group  error)  was  obtained  for  gages 
located  at  the  stringer  hat  region  (closest  to  the  skin).  For  the  gages  located  at  the  stringer  flange 
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region  (farthest  from  the  skin),  the  agreement  was  not  as  good  (a  35.0%  group  error).  For  the 
gages  located  at  frames,  which  were  aligned  in  the  direction  normal  to  the  loading,  the  agreement, 
as  expected,  was  relatively  poor  (35.4%  for  outer  cap  gages  and  26.5%  for  inner  cap  gages).  For 
strain  gages  located  on  the  skin,  an  excellent  agreement  (a  7.5%  group  error)  was  obtained 
between  measurement  and  prediction  for  strain  component  in  the  longitudinal  (loading) 
direction.  The  agreement  was  almost  as  good  for  the  hoop  strain  (a  8.1%  group  error)  and  was 
fair  for  the  45-degree  strain  (a  16.6%  group  error). 

Table  D-18  shows  the  comparison  for  panel  CVPl  subjected  to  loading  condition  Ic,  a 
cylindrical  pressurization  of  a  fuselage  along  the  neutral  axis.  Therefore,  the  hoop  direction  can 
be  considered  as  the  primary  loading  direction,  while  the  longitudinal  direction  is  considered  the 
secondary  loading  direction.  For  the  skin  gages,  excellent  agreement  was  obtained  for  the  strain 
components  in  the  primary  loading  (hoop)  direction  (10.3%)  and  45-degree  direction  (7.8%).  In 
the  secondary  loading  direction,  the  agreement  was  not  as  good  (17.2%),  but  the  magnitude  of 
strain  was  small.  For  the  substructure,  the  comparison  for  the  frame  gage  locations  (in  the 
primary  loading  direction)  was  better  than  those  on  the  stringers,  and  the  comparison  for  gages 
located  closest  to  the  skin  also  fared  better  than  those  that  were  farthest  from  the  skin. 

In  summary,  for  panel  CVPl,  excellent  agreement  was  obtained  between  measured  and  predicted 
strain  for  skin  mid-bay  gages  in  the  primary  loading  direction,  with  the  average  percentage  error 
ranging  from  7.5%  to  10.3%.  In  the  direction  normal  to  the  primary  loading,  the  percentage 
error  ranged  from  8.1%  to  39.3%,  but  the  magnitude  of  strain  was  generally  much  smaller.  For 
the  substructure,  the  gages  located  closest  to  the  skin  and  aligned  in  the  direction  of  primary 
loading  also  compared  very  well  with  average  percentage  error  ranging  from  2.2%  to  13.2%. 
Gages  that  were  aligned  normal  to  the  primary  loading  direction  or  located  farthest  from  the  skin 
typically  compared  poorly. 

A  similar  trend  was  observed  for  panel  CVP2  subjected  to  the  same  load  conditions  as  CVPl. 
The  results  of  comparison  are  listed  in  tables  D-19  through  D-22. 

For  the  circumferential  butt  joint  panels  CVP3  and  CVP4,  the  comparisons  for  load  conditions 
la,  lb,  and  Ic,  as  shown  in  table  D-9,  are  given  in  tables  D-23  through  D-27.  It  is  noted  that  for 
these  two  panels,  load  condition  Ic  simulates  a  fuselage  down-bending  condition  that  a  fuselage 
section  along  the  crown  of  the  aircraft  would  experience.  Therefore,  the  longitudinal  stress  is 
50%  higher  than  the  hoop  stress.  Consequently,  the  longitudinal  direction  was  considered  as  the 
primary  loading  direction,  while  the  hoop  direction  is  considered  the  secondary  loading  direction. 
For  panel  CVP3,  the  average  percentage  error  for  skin  mid-bay  gage  locations  in  the  primary 
loading  direction  ranged  from  10.9%  to  16.9%.  For  gages  on  substructure  that  aligned  in  the 
primary  loading  direction  and  located  closest  to  the  skin,  the  average  percentage  error  ranged 
from  11.9%  to  12.1%.  For  panel  CVP4,  the  corresponding  average  percentage  errors  were  from 
10.1%  to  15.0  %  and  from  7.7%  to  38.9%,  respectively. 

Table  D-28  summaries  the  group  percentage  errors  for  all  four  panels  subjected  to  the  three  load 
conditions.  In  general,  good  agreement  was  obtained  between  experiments  and  analysis  for 
strains  measured  in  the  principle  loading  direction  for  gages  closest  to  the  skin:  group  1,  frame 
outer  cap;  group  3,  stringer  cap;  group  5,  skin  hoop;  group  6,  skin  longitudinal;  and  group  7,  skin 
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45°.  The  agreement  was  not  as  good  for  strains  measured  in  the  secondary  loading  direction, 
particularly  for  the  gages  located  farthest  from  the  skin:  group  2,  frame  inner  cap  and  group  4, 
the  stringer  flange. 

DEFORMATION  FIELDS. 

Numerical  simulations  of  the  deformation  process  at  several  crack  lengths  are  shown  in 
figure  D-56  for  the  longitudinal  lap  joint  panels  CVPl  and  CVP2.  In  this  figure,  the  displaced 
meshes  are  shown  at  the  maximum  applied  load  for  load  condition  2  in  table  D-8.  The 
displacements  have  been  scaled  by  25.  The  inset  shows  the  local  crack-tip  deformation  in  each 
of  the  two  panels.  As  indicated,  crack-bulging  deformation  occurred.  As  the  crack  length 
increased,  the  distance  between  the  crack  edges  increased  indicating  Mode  I  crack  deformation. 
Mode  III  crack  deformation  also  occur  where  out-of-plane  (bulging)  deflection  of  one  of  the 
crack  faces  occurred  opposite  to  the  lap  joint.  There  was  little  deflection  of  the  crack  face 
reinforced  by  the  lap  joint. 

For  the  circumferential  butt  joint  panels  CVP3  and  CVP4,  the  numerical  simulation  of  the 
deformation  process  is  shown  in  figure  D-57,  at  several  crack  lengths.  In  this  figure  the 
displacement  meshes  are  shown  at  the  maximum  applied  load  for  load  condition  2  in  table  D-9. 
The  displacements  have  been  scaled  by  40.  The  inset  shows  the  local  crack-tip  deformation  in 
each  of  the  two  panels.  Unlike  the  longitudinal  lap  joint  panel,  little  crack-bulging  deformation 
occurred  for  the  circumferential  butt  joint  panels.  As  the  shown  in  the  figure,  as  the  crack  length 
increased,  the  distance  between  the  crack  edges  increased,  indicating  primarily  Mode  I  crack 
deformation. 

STRESS-INTENSITY  FACTOR  SOLUTIONS. 

The  predicted  SIF  ranges  for  the  lead  crack  in  panels  CVPl  and  CVP2  are  listed  in  table  D-29 
and  shown  in  figure  D-58.  The  numbers  inside  the  circles  along  the  x  axis  represent  the  location 
of  rivets.  As  shown  in  the  figure,  AAT/,  which  governs  Mode  I  crack  growth,  is  the  dominant  SIF 
range.  The  next  highest  SIF  range,  which  would  cause  Mode  III  crack  growth,  was  not 
significant.  Thus,  only  the  Mode  I  SIF  was  used  to  predict  the  crack  growth.  As  the  lead  crack 
tip  approached  the  rivet  directly  ahead,  the  SIF  increased  more  for  CVP2  compared  to  CVPl  due 
to  the  small  cracks  at  the  rivet  hole. 

The  predicted  stress-intensity  factor  ranges  for  the  lead  crack  in  panels  CVP3  and  CVP4  are 
listed  in  table  D-30  and  shown  in  figure  D-59.  The  numbers  inside  the  circles  along  the  x  axis 
represent  the  location  of  rivets.  As  shown  in  the  figure,  AAT/,  which  governs  Mode  I  crack 
growth,  is  the  dominant  SIF  range.  The  next  highest  SIF  ranges,  AA:y  and  AA:^,  which  would 
cause  crack-bulging  deflections,  were  not  significant.  Thus,  as  for  the  longitudinal  lap  joint 
panels,  the  Mode  I  SIF  was  used  to  predict  the  crack  growth.  As  the  lead  crack  tip  approached 
the  rivet  directly  ahead,  the  SIF  increased  more  for  CVP4  compared  to  CVP3  due  to  the  small 
cracks  at  the  rivet  hole.  In  both  panels,  for  crack  lengths  longer  than  the  stringer  spacing  of  7.5", 
the  SIF  ranges  decreased  slightly  due  to  the  stiffening  of  stringers  bridging  the  crack. 
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FATIGUE  CRACK  GROWTH. 


The  half  length  of  the  lead  crack,  as  a  function  of  number  of  fatigue  cycles,  is  shown  in 
figure  D-60  for  panels  CVPl  and  CVP2.  The  initial  half-crack  length  prior  to  loading  was  3.5". 
In  the  figure,  the  circular  and  square  symbols  represent  the  measured  crack  lengths  at  the  left  and 
the  right  crack  tips,  respectively,  for  each  panel.  The  numbers  inside  the  circles  along  the  y  axis 
represent  the  location  of  rivets.  For  panel  CVPl,  indicated  by  the  open  symbols,  the  vertical 
jumps  indicate  crack  extension  across  a  rivet  hole.  When  this  happened,  the  crack  length 
increased  instantaneously  by  the  diameter  of  the  rivet  hole.  The  rate  of  crack  growth  increased 
as  the  crack  tip  approached  the  rivet  hole.  The  horizontal  segments  shown  in  the  plot  indicate 
the  number  of  cycles  before  the  crack  reformed  on  the  opposite  side  of  the  rivet  hole.  As  the 
crack  length  increased,  the  delay  in  crack  reformation  (incubation  period)  decreased  due  to  the 
larger  crack  driving  force.  For  panel  CVP2,  which  contained  multiple  cracks,  the  vertical  jumps 
in  the  experimental  data  indicate  linkup  of  the  lead  crack  and  a  small  multiple  crack.  When  this 
happened,  the  crack  length  increased  instantaneously  by  the  diameter  of  the  rivet  hole  plus  the 
lengths  of  the  small  cracks  at  that  rivet.  There  was  no  crack  reformation.  The  length  of  the  lead 
crack  front  instantaneously  grew  the  length  of  the  small  cracks  located  in  the  rivets  directly 
ahead.  As  a  result,  the  number  of  cycles  needed  to  grow  the  lead  crack  to  the  final  length 
(~12.5inches)  in  panel  CVP2  was  approximately  37%  less  than  that  in  panel  CVPl. 

The  Mode  I  SIF  range,  AAT/,  (figure  D-58)  and  crack  growth  data  for  2024-T3  aluminum 
(figure  D-9)  were  used  in  a  cycle-by-cycle  crack  growth  analysis  program  to  predict  the  fatigue 
crack  growth  in  panels  CVPl  and  CVP2,  also  shown  in  figure  D-60.  For  panel  CVPl,  crack 
growth  across  rivet  hole,  indicated  by  the  vertical  jumps  in  the  curve,  was  modeled  by 
instantaneously  increasing  the  length  of  the  crack  by  the  diameter  of  the  rivet  hole  when  the  lead 
crack  reached  the  rivet.  For  panel  CVP2,  crack  growth  at  the  rivet  was  modeled  by 
instantaneously  increasing  the  length  of  the  crack  by  the  diameter  of  the  rivet  plus  the  length  of 
the  small  cracks  at  the  rivet  when  the  lead  crack  reached  the  first  small  crack.  It  is  important  to 
note  that  only  AAT/  was  used  to  predict  crack  growth  since  it  was  the  dominant  SIF.  There  were 
indications  of  Mode  III  loading  as  indicated  by  values  shown  in  figure  D-58  and 
crack-bulging  deflection  observed  during  the  test.  Mode  III  crack  growth  was  not  included  in  the 
crack  growth  analysis  due  to  the  lack  of  experimental  crack  growth  data.  Good  agreement  was 
obtained  between  experiments  and  predictions  relying  on  AATy.  For  CVP2,  the  growth  of  the 
small  multiple  crack  in  the  rivet  ahead  of  the  lead  crack  was  not  modeled  for  in  the  analysis. 

The  fatigue  crack  growth  behavior  of  panels  CVP3  and  CVP4  is  shown  in  figure  D-61.  The 
initial  half-crack  length  prior  to  loading  was  approximately  3.5".  In  the  figure,  the  circular  and 
square  symbols  represent  the  measured  crack  lengths  of  the  left  and  the  right  crack  and  CVP4 
tips,  respectively,  from  both  panels.  The  numbers  inside  the  circles  along  the  y  axis  indicates  the 
locations  of  the  rivets.  For  panel  CVP3,  crack  growth  across  a  rivet  hole  is  indicated  by  a 
vertical  jump  in  the  data,  where  the  crack  length  instantaneously  increased  by  a  length  equal  to 
the  hole  diameter.  The  horizontal  segments  shown  in  the  plot  indicate  the  incubation  period  or 
the  number  of  cycles  for  the  crack  to  reform  on  the  opposite  side  of  the  rivet  hole.  For  panel 
CVP4,  which  contained  multiple  cracks,  the  vertical  jumps  in  the  experimental  data  indicate  the 
point  when  the  lead  crack  and  small  multiple  crack  linked  up.  When  this  happened,  the  crack 
length  increased  instantaneously  by  the  diameter  of  the  rivet  hole  plus  the  lengths  of  the  small 


cracks  at  that  rivet.  There  \vas  no  crack  reformation  required.  The  small  crack  at  the  rivet  hole 
on  the  opposite  side  became  the  new  lead  crack  front.  As  a  result,  the  number  of  cycles  to  grow 
the  lead  crack  to  the  third  rivet  hole  in  panel  CVP4  was  approximately  27%,  less  than  that  in 
panel  CVP3.  At  the  third  rivet  hole  on  either  side,  5R  and  5L,  the  crack  had  just  reached  the  first 
intact  stringers  (S3  and  S5).  The  additional  stiffness  added  by  the  stringers  increased  the 
incubation  period  for  panel  CVP3  and  decreased  the  subsequent  crack  growth  rate  for  both 
panels. 

The  Mode  I  SIF  range,  dJCi,  (figure  D-59)  and  the  crack  growth  data  for  2024-T3  aluminum 
(figure  9)  were  used  in  a  cycle-by-cycle  crack  growth  analysis  program  to  predict  the  fatigue 
crack  growth  in  panels  CVP3  and  CVP4,  also  shown  in  figure  D-61.  The  analysis  based  on  AATy 
was  in  good  agreement  with  the  test  data  for  crack  growth  in  both  panels  until  the  crack  reached 
the  intact  stringer.  Little  crack  bulging  was  observed  during  the  test,  indicating  that  the  crack 
growth  was  primarily  due  to  Mode  I  loading. 

CONCLUDING  REMARKS 

Geometric  nonlinear  finite  element  analyses  were  conducted  to  determine  strain  distributions  and 
fracture  parameters  governing  crack  formation  and  growth.  In  general,  for  the  strain 
distributions,  good  agreement  was  obtained  between  experiments  and  analysis  for  strains 
measured  in  the  principle  loading  direction  for  gages  closest  to  the  skin.  The  agreement  was  not 
as  good  for  strains  measured  in  the  secondary  loading  direction,  particularly  for  the  gages  located 
farthest  from  the  skin. 

For  fatigue  crack  growth  predictions,  the  corresponding  mixed  mode  stress-intensity  factors  were 
calculated  using  the  Modified  Crack  Closure  Integral  (MCCI)  method.  The  Mode  I  stress- 
intensity  factor  (SIF)  range  was  used  in  a  cycle-by-cycle  crack  growth  analysis  program  to 
predict  the  fatigue  crack  growth  in  the  panels  tested.  Reasonable  agreement  was  obtained 
between  experimental  fatigue  crack  growth  data  and  predictions  relying  on  the  Mode  I  SIF 
calculated  using  finite  element  analyses.  The  Mode  I  SIF  was  dominate  compared  to  the  other 
modes.  The  number  of  cycles  to  grow  a  fatigue  crack  to  a  predetermined  length  was  reduced  by 
approximately  37%  due  to  the  presence  of  multiple  cracks  for  the  longitudinal  lap  joint  panels 
and  27%  for  the  circumferential  butt  joint  panels. 
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TABLE  D-1.  MECHANICAL  PROPERTIES  REFERENCED  FROM  MIL-HDBK-5H  [D-2] 


Component 

Material 

Thickness  (in) 

Modulus  of 
Elasticity  (ksi) 

Poisson’s 

Ratio 

Skin 

2024-T3 

0.063 

10500 

0.33 

Stringer 

7075-T3 

0.071 

10300 

0.33 

Frame 

7075-T3 

0.071 

10300 

0.33 

Shear-Clip 

7075-T3 

0.063 

10300 

0.33 

Intercostal 

7075-T3 

0.040 

10300 

,  0.33 

Finger  Doublers 

2024-T3 

0.025 

10500 

0.33 

Attachment  Doublers 

2024-T3 

0.125-0.50 

10500 

0.33 

Tapered  Doublers 

2024-T3 

0.025-0.08 

10500 

0.33 

TABLE  D-2.  PROPERTIES  USED  TO  MODEL  FASTENERS  FOR  CVPl  AND  CVP2 


Fastener 

Row 

Fastener  Type 

Fastener 

Diameter, 

d(in) 

Fastener 

Material, 

A,B 

Effective 

Modulus 

E’  (KSI) 

Layer  1/ 

Layer  2 

Layer 

Thick. 

(in), 

ti  /t2 

Shear 

Stiffness, 

kshear  (Ib/in) 

A 

MS20470AD5 

0.15625 

Aluminum 
5.0,  0.8 

10500 

Outer  Skin 
Outer  Doubler 

0.063 

0.025 

136899.8 

B 

MS20470AD6 

0.1875 

Aluminum 
5.0, 0.8 

10500 

Outer  Skin 
Outer  Doubler 

0.063 

0.025 

147130.8 

B 

MS20470AD6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

Outer  Doubler 
Inner  Skin 

0.025 

0.063 

147130.8" 

B 

MS20470AD6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

Inner  Skin 
Inner  Doubler 

0.063 

0.025 

147130.8 

c 

NAS1097KE6 

0.1875 

Aluminum 
5.0, 0.8 

10500 

Outer  Skin 
Outer  Doubler 

0.063 

0.025 

147130.8 

c 

NAS1097KE6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

Outer  Doubler 
Inner  Skin 

0.025 

0.063 

147130.8 

c 

NAS1097KE6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

Inner  Skin 
Inner  Doubler 

0.063 

0.025 

147130.8 

C  1 

NAS1097KE6 

0,1875 

Aluminum 
5.0,  0.8 

10500 

Inner  Doubler 
Stringer 

0.025 

0.071 

150140.9 

D 

MS20470AD5 

0.15625 

Aluminum 
5.0, 0.8 

10500 

Inner  Skin 
Inner  Doubler 

0.063 

0.025 

136899.8 

Y 

NAS1097AD6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

Skin 

Stringer 

0.063 

0.071 

207375.9 

z 

NAS1097AD6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

Skin 

Shear  Clip 

0.063 

0.063 

201676.8 
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TABLE  D-3.  PROPERTIES  USED  TO  MODEL  FASTENERS  FOR  CVP3  AND  CVP4 


Fastener 

Row 

Fastener  Type 

Fastener 

Diameter, 

d(in) 

Fastener 

Material, 

A,B 

Effective 
Modulus 
E’  (KSI) 

Layer  1/ 
Layer  2 

Layer 

Thick, 

(in), 

t,/t2 

Shear 

Stiffness, 

kshear(lb/in) 

A,H 

MS20470AD5 

0.15625 

Aluminum 
5.0,  0.8 

10500 

Top  Skin 
Finger  Doubler 

0.063 

0.025 

136899.8 

B,G 

NAS1097AD6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

Top  Skin 
Finger  Doubler 

0.063 

0.025 

147130.8 

B,G 

NASI  097 AD6 

0.1875 

liMil 

10500 

Finger  Doubler 
Tapper  Doubler 

0.025 

0.0525 

142074.7 

C,F 

NAS1097AD6 

0.1875 

Aluminum 
5.0,  0.8 

Top  Skin 
Finger  Doubler 

0.063 

0.025 

147130.8 

NAS1097AD6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

0.025 

0.080 

152912.6 

D,E 

HLT  435-6 

0.1875 

Titanium 
4.0, 0.82 

10500 

Top  Skin 
Finger  Doubler 

0.063 

0.025 

156368.2 

D,E 

HLT  435-6 

0.1875 

10500 

Finger  Doubler 
Tapper  Doubler 

0.025 

0.080 

163085.7 

Y 

NAS1097AD6 

0.1875 

iiiia 

10500 

0.063 

0.071 

187613.8 

z 

NASI  097 AD6 

0.1875 

Aluminum 
5.0,  0.8 

10500 

182936.9 
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TABLE  D-4.  FINITE  ELEMENT  MODEL  INFORMATION  FOR  CVPl 


Finite  Element 
Run 

Number  of  Shell 
Elements 

Number  of  Beam 
Elements 

Total  Number 
ofNodes 

Crack  Tip  Element 
Dimension  (in  by  in) 

cvpl  1  1 

3.563 

61396 

2099 

116952 

0.0938  X  0.0939 

3.844 

61396 

2099 

116964 

0.0938  X  0.0939 

4.125 

61432 

2099 

117092 

0.0469  X  0.0470 

cvpl  1  4 

4.219 

56356 

2099 

101928 

0.0234  X  0.0235 

4.289 

56356 

2099 

101912 

0.0234  X  0.0235 

HSsOsm 

4,714 

61396 

2099 

117062 

0.0268x0.0235 

5.036 

61432 

2099 

117208 

0.1070x0.0939 

HB3BQH 

5.357 

61432 

2099 

0.1070x0.0939 

58748 

0.0268  X  0.0235 

5.759 

58748 

0.0268x0.0235 

cvpl  3  1 

6.188 

62156 

2099 

bbib^sii 

0.0234  X  0.0235 

6.469 

61432 

2099 

0.0937  X  0.0939 

6.750 

61432 

2099 

0.0937  X  0.0939 

HE53iBEH[ 

7.149 

59948 

2099 

112952 

0.0234  X  0.0235 

H353KMHi 

7.768 

HSSKBli 

8.464 

61432 

0.1070x0.0939 

8.652 

59948 

0.0268  X  0.0235 

cvpl  5  1 

9.241 

HESSDB^H 

9.964 

61432 

2099 

117545 

0.1070x0.0939 

10.125 

59948 

2099 

113068 

0.0268x0.0235 

10.734 

cvpl  6  3 

11.344 

61432 

0.0937  X  0.0939 

cvpl  6  4 

11.695 

59348 

0.0234  X  0.0235 

cvpl  7  1 

12.214 

WfSSSB 

12.857 

61432 

2099 

mill 

0.1070x0.0939 

^ISSHDH 

13.179 

59348 

2099 

111384 

0.0268  X  0.0235 

D-17 


TABLE  D-5.  FINITE  ELEMENT  MODEL  INFORMATION  FOR  CVP2 


Finite  Element 
Run 

■HSiHE 

Number  of  Shell 
Elements 

Number  of  Beam 
Elements 

Total  Number 
ofNodes 

Crack  Tip  Element 
Dimension  (in  by  in) 

■Esisum 

3.563 

61396 

2099 

117010 

0.0938  X  0.0939 

cvp2  1  2 

3.844 

61396 

2099 

117022 

0.0938x0.0939 

■rasDOl 

4.125 

61432 

2099 

117150 

0.0469  X  0.0470 

cvp2 1 4 

4.219 

56356 

2099 

101982 

0.0234  X  0.0235 

cvp2  1 5 

4.289 

56356 

2099 

101966 

0.0234  X  0.0235 

iKsiaBn 

4.714 

61432 

2099 

117232 

0.0268  X  0.0235 

WBStBBBM 

5.036 

61432 

2099 

117262 

0.1070x0.0939 

cvp2  2  3 

5.357 

61432 

2099 

117274 

0.1070  x  0.0939 

cvp2  2  4 

5.705 

58748 

2099 

109341 

0.0268  X  0.0235 

mEsmm 

5.759 

58748 

2099 

109322 

0.0268  X  0.0235 

cvp2  3 1 

6.188 

61432 

2099 

117350 

0.0234  X  0.0235 

6.469 

61432 

2099 

117382 

0.0937  X  0.0939 

6.750 

61432 

2099 

117394 

0.0937  X  0.0939 

7.149 

59948 

2099 

113030 

0.0234  X  0.0235 

cvp2  4  1 

7.768 

61432 

2099 

117462 

0.0536  X  0.0470 

8.464 

61432 

2099 

117494 

0.1070  x  0.0939 

HB5SDEH 

8.652 

59948 

2099 

113086 

0.0268  X  0.0235 

cvp2  5  1 

9.241 

61432 

2099 

117550 

0.0536  X  0.0470 

9.964 

61432 

2099 

117582 

0.1070x0.0939 

cvp2  5  4 

10.125 

59948 

2099 

113118 

0.0268  X  0.0235 

10.734 

61432 

2099 

117662 

0.0469  X  0.0470 

11.344 

61432 

2099 

117694 

0.0937  X  0.0939 

cvp2  6  4 

11.695 

59348 

111386 

0.0234  X  0.0235 

cvp2  7  1 

12.214 

61432 

2099 

117794 

0.0268  X  0.0235 

12.857 

61432 

2099 

117834 

0.1070x0.0939 

cvp2_7_4 

13.179 

59348 

2099 

111446 

0.0268  X  0.0235 

TABLE  D-6.  FINITE  ELEMENT  MODEL  INFORMATION  FOR  CVP3 


Finite  Element 
Run 

HSHBI 

Number  of  Shell 
Elements 

Number  of  Beam 
Elements 

Total  Number 
ofNodes 

Crack  Tip  Element 
Dimension  (in  by  in) 

cvp3  1  1 

3.474 

28850 

2335 

36990 

01097x0.0938 

■EBED^H 

3.849 

28850 

2335 

37006 

01097  x  0.0938 

4.131 

28850 

2335 

37018 

01094  X  0.0938 

4.224 

2335 

37022 

01094  X  0.0938 

■ESEBIH 

4.693 

31826 

2329 

45978 

0.0547  X  0.0469 

5.209 

31826 

2329 

46022 

0.0547  X  0.0469 

cvp3  2  5 

5.677 

31826 

2329 

46070 

0.0547  X  0.0469 

1  i'll'l'il 

6.140 

31826 

2325 

46102 

0.0554  X  0.0469 

cvp3  3  3 

7.080 

31826 

2327 

46182 

0.0548  X  0.0471 

cvp3  3  6 

8.480 

31826 

2327 

46302 

0.0550  X  0.0469 

cvp3  3  9 

8.760 

31826 

2327 

46326 

0.0551  X  0.0469 
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TABLE  D-7.  FINITE  ELEMENT  MODEL  INFORMATION  FOR  CVP4 


Finite  Element 
Run 

Crack  Length, 
a(in) 

Number  of  Shell 
Elements 

Number  of  Beam 
Elements 

Total  Number  of 
Nodes 

Crack  Tip  Element 
Dimension  (in  by  in) 

cvp4  1  1 

3.474 

28850 

2335 

37004 

0.1097x0.0938 

cvp4  1  3 

3.849 

28850 

2335 

37020 

0.1097x0.0938 

cvp4  1  4 

4.131 

28850 

2335 

37032 

0.1094x0.0938 

cvp4  1  5 

4.224 

29338 

2335 

38547 

0.0547  X  0.0469 

cvp4  21 

4.693 

31826 

2329 

46000 

0.0547  X  0.0469 

cvp4  23 

5.209 

31826 

2329 

46044 

0.0547  X  0.0469 

cvp4  2  5 

5.677 

31826 

2329 

46092 

0.0548  X  0.0469 

cvp4 31 

6.140 

31826 

2327 

46124 

0.0554  X  0.0469 

cvp4  3  3 

7.080 

31826 

2327 

46204 

0.0548x0.0471 

cvp4  3  6 

8.480 

31826 

2327 

46324 

0.0550  X  0.0469 

cvp4  3  9 

8.760 

31826 

2327 

46348 

0.0551  X  0.0469 

TABLE  D-8.  LOADING  SEQUENCE  AND  CONDITIONS  OF  PANELS  CVPl  AND  CVP2 


Load 

Condition 

Test 

Type 

Minimum  and  Maximum  Load 

Pressure  (psi) 

Hoop  (lb) 

Frame  (lb) 

Long,  (lb) 

la 

Quasi-Static 
Loading,  Strain 
Survey 

Oto  10.1 

Oto  2218.4 

0  to  2090.5 

0  to  0 

lb 

Quasi-Static 
Loading,  Strain 
Survey 

0  to  0 

0  to  0 

0  to  0 

0  to  1166.6 

Ic 

Quasi-Static 
Loading,  Strain 
Survey 

Oto  10.1 

Oto  2218.4 

0  to  2090.5 

0  to  1166.6 

2 

Cyclic  Fatigue 
Crack  Growth 

1.0  to  10.1 

221.8  to  2218.4 

209.1  to  2090.5 

116.7  to  1166.6 

TABLE  D-9.  LOADING  SEQUENCE  AND  CONDITIONS  OF  PANELS  CVP3  AND  CVP4 


Load 

Condition 

Test 

Type 

Minimum  to  Maximum  Load 

Pressure  (psi) 

Hoop  (lb) 

Frame  (lb) 

Long,  (lb) 

la 

Quasi-Static 
Loading,  Strain 
Survey 

0  to  8.8 

Oto  1927.3 

Oto  1816.2 

0  to  0 

lb 

Quasi-Static 
Loading,  Strain 
Survey 

0  to  0 

0  to  0 

0  to  0 

0  to  3065.0 

Ic 

Quasi-Static 
Loading,  Strain 
Survey 

0  to  8.8 

Oto  1927.3 

Oto  1816.2 

0  to  3065.0 

2 

Cyclic  Fatigue 
Crack  Growth 

0.9  to  8.8 

192.7  to  1927.3 

181.6  to  1816.2 

919.5  to  3065.0 
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TABLE  D-10.  FINITE  ELEMENT  PREDICTIONS  OF  STRAIN  FOR  LONGITUDINAL  LAP 
JOINT  PANELS  CVPl  AND  CVP2,  LOAD  CONDITION  la 


Increment 

1 

2 

3 

_ 4 _ 

5 

6 

7 

8 

9 

10 

Pressure  (psi) 

LOl 

2.02 

3.0: 

5.0f 

6.06 

7.0' 

8.0? 

9.0C 

)  10.10 

Frame  Load  fib.) 

209.0f 

418.05 

627. U 

836.H 

1045.2: 

1254.2J 

1463.3: 

1672.3: 

1881.41 

2090.46 

Hoop  Load  fib.) 

221.8^ 

443.65 

665.5: 

887.38 

1109.2: 

1331.06 

1552.91 

1774.7f 

1996.6( 

2218.44 

Lone.  Load  fib.) 

O.OC 

O.OC 

O.OC 

O.OC 

O.OC 

O.OC 

O.OC 

O.OC 

O.OC 

0.00 

SGOl 

55.4f 

113.42 

173.1C 

233.88 

295.52 

357.88 

420.82 

484.2? 

548.1? 

612.45 

SG02 

57.4C 

115.54 

174.3C 

233.56 

293.1S 

353.12 

413.31 

473.72 

534.3: 

595.11 

SG03 

63.25 

128.86 

195.83 

263.71 

332.26 

401.3^ 

470.8^ 

540.71 

610.91 

681.39 

SG04 

53.84 

108.38 

163.82 

220.02 

276.81 

334.02 

391.72 

449.72 

508.0C 

566.54 

SG05 

61.4S 

125.15 

190.26 

256.38 

323.28 

390.81 

458.86 

527.36 

596.2: 

665.56 

SG06 

66.45 

133.01 

200.04 

267.51 

335.36 

403.52 

471.92 

540.66 

609.5S 

678.72 

SG07 

55.0C 

112.84 

172.43 

233.23 

294.95 

357.39 

420.43 

483.98 

547.9S 

612.43 

SG08 

52.96 

106.43 

160.68 

215.57 

270.96 

326.76 

382.89 

439.33 

496.03 

552.98 

SG09 

62.43 

128.34 

196.48 

266.05 

336.56 

407.73 

479.38 

551.38 

623.66 

696.16 

SGIO 

65.10 

126.23 

185.05 

242.50 

299.11 

355.19 

410.92 

466.44 

521.82 

577.12 

SGll 

45.52 

96.02 

149.34 

204.37 

260.50 

317.40 

374.86 

432.76 

491.01 

549.57 

SG12 

92.01 

176.50 

257.00 

335.24 

412.14 

488.24 

563.82 

639.09 

714.19 

789.20 

SG13 

55.83 

115.72 

178.13 

242.18 

307.33 

373.27 

439.80 

506.79 

574.15 

641.82 

SG14 

64.68 

125.32 

183.62 

240.54 

296.60 

352.12 

407.29 

462.23 

517.04 

571.77 

SG15 

71.77 

144.58 

217.91 

291.59 

365.54 

439.73 

514.16 

588.77 

663.58 

738.56 

SG16 

42.43 

86,10 

130.43 

175.14 

220.08 

265.18 

310.38 

355.65 

400.97 

446.34 

SG17 

76.29 

153.19 

230.44 

307,94 

385.68 

463.63 

541.77 

620.10 

698.60 

777.26 

SG18 

43.03 

87.16 

131.87 

176,95 

222.26 

267.72 

313.30 

358.95 

404.67 

450.42 

SGI9 

70.27 

141.81 

214.01 

286.65 

359.65 

432.94 

506.49 

580.27 

654.25 

728.41 

SG20 

41.66 

84.63 

128.32 

172.46 

216.90 

261.54 

306.32 

351.20 

396.16 

441.19 

SG21 

-27.75 

-57.45 

-88.23 

-119.64 

-151.41 

-183.38 

-215.45 

-247.56 

-279.66 

-311.72 

SG22 

-4.38 

-7.25 

-9.32 

-10.94 

-12.33 

-13.58 

-14.79 

-15.98 

-17.20 

-18.47 

SG23 

-31.07 

-64.67 

-99.39 

-134.61 

-170.04 

-205.55 

-241.05 

-276.51 

-311.89 

-347.18 

SG24 

-6.18 

-10.77 

-14.66 

-18.23 

-21.66 

-25.05 

-28.46 

-31.90 

-35.40 

-38.96 

SG25 

-30.49 

-58.32 

-85.40 

-112.24 

-139.01 

-165.74 

-192.45 

-219.14 

-245.83 

-272.52 

SG26 

-13.80 

-28.00 

-42.35 

-56.78 

-71.27 

-85.80 

-100.38 

-114.99 

-129.63 

-144.31 

SG27 

-23.89 

-47.14 

-70.12 

-93.10 

-116.19 

-139.48 

-163.00 

-186.76 

-210.77 

-235.02 

SG28 

-7.78 

-16.71 

-26.19 

-35.91 

-45.72 

-55.53 

-65.31 

-75.02 

-84.66 

-94.20 

SG29T 

123.15 

224.75 

317.37 

405.89 

492.45 

578.10 

663.36 

748.50 

833.68 

918.95 

SG29-45 

58.41 

104.27 

144.82 

182.87 

219.66 

255.80 

291.60 

327.22 

362.77 

398.28 

SG29L 

-5.94 

-15.97 

-27.77 

-40.42 

-53.54 

-66.90 

-80.41 

-94.00 

-107.64 

-121.29 

SG30T 

121.75 

223.80 

317.23 

406.57 

493.91 

580.27 

666.17 

751.88 

837.55 

923.26 

SG30-45 

57.42 

103.28 

144.02 

182.30 

219.34 

255.76 

291.86 

327.82 

363.73 

399.65 

SG30L 

-8.83 

-20.63 

-33.81 

-47.67 

-61.89 

-76.28 

-90.77 

-105.28 

-119.80 

-134.30 

SG31T 

57.61 

134.74 

219.97 

308.92 

399.68 

491.37 

583.55 

675.98 

768.56 

861.23 

SG31-45 

23.79 

56.40 

92.39 

129.78 

167.74 

205.91 

244.13 

282.32 

320.45 

358.52 

SG31L 

-15.47 

-32.15 

-49.75 

-67.98 

-86.68 

-105.72 

-125.02 

-144.53 

-164.21 

-184.03 

SG32T 

122.79 

225.32 

319.88 

411,12 

501.03 

590.48 

679.90 

769.50 

859.33 

949.44 

SG32-45 

58.33 

103.87 

144.22 

182.31 

219.42 

256.14 

292.74 

329.38 

366.11 

402.98 

SG32L 

-13.44 

-30.61 

-49.29 

-68.61 

-88.21 

-107.91 

-127.63 

-147.32 

-166.96 

-186.55 

SG33T 

122.61 

225.23 

319.98 

411.47 

501.64 

591.36 

681.06 

770.91 

860.99 

951.31 

SG33-45 

52.90 

94.29 

131.23 

166.36 

200.79 

235.01 

269.27 

303.65 

338.20 

372.93 

SG33L 

-13,51 

-30.55 

-49.07 

-68.26 

-87.75 

-107.37 

-127.04 

-146.70 

-166.35 

-185.96 

SG34T 

123.09 

224.72 

317.34 

405.85 

492.38 

578.01 

663.24 

748.35 

833.51 

918.78 

SG34-45 

58.94 

104.67 

144.84 

182.44 

218.81 

254.60 

290.16 

325.66 

361.19 

396.82 

SG34L 

-6.32 

-16.44 

-28.23 

-40.85 

-53.91 

-67.23 

-80.70 

-94.25 

-107.86 

-121.50 

SG35T 

58.56 

135.85 

221.89 

312.00 

403.97 

496.68 

589.58 

682.41 

775.01 

867.34 

SG35-45 

20.36 

52.35 

89.97 

130.36 

172.16 

214.67 

257.54 

300.56 

343.62 

386.69 

SG35L 

-20.93 

-37.62 

-52.12 

-65.39 

-77.89 

-89.91 

-101.57 

-112.99 

-124.20 

-135.25 

SG36T 

110.08 

209.24 

303.35 

394.86 

484.93 

574.18 

662.94 

751.43 

839.78 

928.04 

SG36-45 

42.70 

79.43 

113.58 

146.50 

178.82 

210.87 

242.80 

274.72 

306.67 

338.70 

SG36L 

-15.92 

-33.92 

-52.75 

-71.90 

-91.17 

-110.44 

-129.67 

-148.82 

-167.89 

-186.88 

SG37T 

107.31 

206.83 

301.60 

393.47 

483.48 

572.29 

660.31 

747.78 

834.89 

921.75 

SG37-45 

45.83 

88.78 

129.92 

169.96 

209.31 

248.24 

286.90 

325.40 

363.80 

402.16 

SG37L 

-18.77 

-35.39 

-50.86 

-65.63 

-79.92 

-93.88 

-107.59 

-121.10 

-134.451 

-147.68 
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TABLE  D-1 1 .  FINITE  ELEMENT  PREDICTIONS  OF  STRAIN  FOR  LONGITUDINAL  LAP 
JOINT  PANELS  CVPl  AND  CVP2,  LOAD  CONDITION  lb 


Increment 


Pressure  ('nsi') 
Frame  Load  (lb.) 
jHoop  Load  (lb.) 
Long.  Load  (lb.) 


1 


0.00 

0.00 

0.00 

116.66 


0.00 

0.00 

0.00 

233.31 


0.00 

0.00 

0.00 

349.97 


0.00 

0.00 

0.00 

466.62 


0.00 

0.00 

0.00 

583.28 


6 

7 

8 

9 

10 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

699.93 

816.59 

933.24 

1049.90 

1166.55 

-10.50 

-12.22 

-13.92 

-15.61 

-17.28 

-17.26 

-20.51 

-23.87 

-27.32 

-30.86 

.112.63 

-130.84 

-148.88 

-166.78 

-184.53 

-23.86 

-27.99 

-32.17 

-36.38 

-40.63 

■111.98 

-130.03 

-147.91 

-165.64 

-183.20 

-26.00 

-30.52 

-35.09 

-39.72 

-44.39 

2.60 

3.02 

3.45 

3.87 

4.30 

-24.74 

-29.08 

-33.47 

-37.92 

-42.42 

-111.52 

-129.52 

-147.35 

-165.02 

-182.54 

-17.80 

-20.96 

-24.17 

-27.43 

-30.74 

-116.40 

-135.06 

-153.53 

-171.81 

-189.91 

-16.42 

-19.49 

-22.66 

-25.90 

-29.22 

1.68 

1.99 

2.32 

2.65 

2.99 

-15.13 

-17.94 

-20.83 

-23.79 

-26.83 

-43.37 

-50.44 

-57.48 

-64.47 

-71.42 

-13.16 

-15.41 

-17.66 

-19.93 

-22.20 

-42.54 

-49.48 

-56.38 

-63.24 

-70.06 

-13.43 

-15.73 

-18.03 

-20.34 

-22.66 

-15.16 

-17.69 

-20.22 

-22.74 

-25.27 

-7.84 

-9.19 

-10.57 

-11.95 

-13.35 

155.77 

181.53 

207.23 

232.88 

258.47 

157.03 

183.02 

208.97 

234.86 

260.71 

186.73 

217.58 

248.34 

279.04 

309.66 

189.84 

221.27 

252.63 

283.93 

315.17 

188.91 

220.22 

251.48 

282.68 

313.83 

201.21 

234.48 

267.67 

300.79 

333.85 

178.68 

208.19 

237.63 

267.00 

296.30 

188.19 

219.33 

250.40 

281.42 

312.37 

-86.61 

-100.76 

-114.83 

-128,85 

-142.80 

46.01 

54.11 

62.31 

70.60 

78.97 

210.74 

246.05 

281.39 

316.75 

352.13 

-72.52 

-84.39 

-96.20 

-107.95 

-119.66 

66.05 

77.20 

88.38 

99.59 

110.83 

208.47 

243.03 

277.55 

312.00 

346.40 

-45.41 

-53.17 

-60.97 

-68.82 

-76.71 

82.98 

96.51 

109.95 

123.32 

136.60 

208.72 

243.13 

277.43 

311.63 

345.73 

-69.91 

-81.40 

-92.84 

-104.23 

-115.57 

69.25 

80.70 

92.13 

103.53 

114.91 

206.53 

240.68 

274.74 

308.72 

342.63 

-71.20 

-82.85 

-94.45 

-105.99 

-117.47 

68.52 

79.88 

91.23 

102.55 

113.86 

207.39 

241.77 

276.11 

310.38 

344.59 

-87.68 

-101.94 

-116.12 

-130.22 

-144.26 

77.09 

90.01 

102.95 

115.89 

1  128.82 

210.55 

245.84 

281.18 

i  316.53 

351.91 

-79.69 

-92.51 

-105.24 

-117.85 

:  -130.36 

66.29 

77.35 

;  88.44 

99.54 

110.64 

211.03 

245.81 

280-45 

►  315.06 

I  349.54 

-57.79 

-67.33 

;  -76.88 

:  -86.41 

-95.91 

63.65 

74.21 

84.76 

.  95.29 

>  105.80 

186.03 

1  216.81 

247.52 

1  278.  n 

'  308.75 

-61.81 

-71.93 

1  -82.01 

-92.05 

;  -102.03 

60.6S 

)  lO.lA 

i  80.7y 

^  90.7y 

^  100.77 

182.95 

)  213. H 

1  243.25 

i  273.28 

;  303.23 

SGOI 

SG02 

SG03 

SG04 

SG05 

SG06 

iSG07 

SG08 

SG09 

SGIO 

SGll 

SG12 

SGI3 

ISG14 

SG15 

SG16 

SG17 

SG18 

SG19 

jSG20 

|SG21 

SG22 

SG23 

SG24 

SG25 

SG26 

SG27 

;SG28 

SG29T 

SG29-45 

SG29L 

SG30T 

SG30-45 

iSG30L 

SG31T 

SG31-45 

SG31L 

SG32T 

iSG32-45 

SG32L 

SG33T 

SG33-45 

SG33L 

iSG34T 

SG34-45 

SG34L 

SG35T 

SG35-45 

SG35L 

SG36T 

SG36-45 

SG36L 

SG37T 

SG37-45 

iSG37L 


-1.76] 

-2.63 

-19.21 

-3.88 

-19.15 

-4.25 

0.42 

-3.99 

-19.02 

-2.87 

-19.97 

-2.52 

0.27 

-2.40 

-7.31 

-2.08 

-7.18 

-2.11 

-2.54 

-1.25 

26.11 

26.301 

31.33 

31.79 

31.56 

33.72 

29.99 
31.53 
-14.68 

7.28 

34.93 

-12.28 

10.88 

34.85 

-7.41 

14.07 

35.07 

-11.79 

11.60 

34.62 
-12.05 

11.44 

34.68 

-14.92 

12.77 

34.88 

-13.57 

11.03 

35.471 

-9.68^ 

10.63 
31.161 
-10.43 

10.17 

30.72 


-3.521 

-5.33 

-38.221 

-7.79I 

-38.08 

-8.49 

0.86 

-8.02 

-37.86 

-5.74 

-39.69 

-5.09 

0.54 

-4.78 

-14.60 

- '  j\ 

-I4.33I 

-4.34 

-5.07 

-2.54 

52.16 

52.55 

62.57 
63.53 

63.13 

67.37 

59.89 
63.00 
-29.25 

14.75 

69.97 

-24.46 

21.82 

69.67 

-14.90 

28.04 

70.03 

-23.5 

23.19 

69.16 
-24.01 
22.891 
69.3 
-29.69 

25.57 

69.87 
-27.05 
22.05 
70.82 
-19.33 

21.26 

62.27 
-20.80 
20.32 

6I.34I 


-5.28 

-8.14 

-57.07 

-11.73 

-56.82 

-12.78 

1.31 

-12.11 

-56.53 

-8.67 

-59.19 

-7.77 

0.81 

-7.23 

-21.86 

-6.46 

-21.45' 

-6.59 

-7.59 

-3.84 

78.16 

78.75 

93.73 

95.20 
94.65 

100.94 
89.70 
94.39 
-43.72 

22.37 

105.07 

-36.57 

32.81 

104.44 

-22.45 

41.91 

104.87 
-35.18 

34.74 
103.62 
-35.90 
34.32 

103.91 
-44.351 

38.41 

104.94 
-40.40 

33.09 

106.04 

-28.96 

31.88 

93.30 

-31.13 

30.44 

91.87 


-7.03 

-11.071 

-75.75 

-15.73 

-75.38 

-17.12 

1.74 
-16.25 
-75.03 
-11.65 
-78.47 
-10.55 

1.09 
-9.77 
-29.07 
-8.68 
-28.52 
-8.86 
-10. 
-5.16 
104.09 
104.90 

124.81 

126.81 
126.12 

134.44 

119.44 
125.72 
-58.10| 

30.13 
140.24 
-48.62 
43.85 

139.16 

-30.05 

55.68 

139.60 

-46.80 

46.27 
138.01 
-47.73 

45.74 

138.45 
-58.89 

51.28 
140.09 
-53.61 

44.14 
141.15 
-38.58 
42.48 

124.28 
-41.40 

40.55 

122.321 


-8.771 

-14.11 

-94.27 

-19.77 

-93.76 

-21.53 

2.17 

-20.47 

-93.36 

-14.69 

-97.54 

-13.44 

1.38 

-12,41 

-36.24 

-10.92 

-35.55 

-11.14 

-12.64 

-6.49 

129.96 

130.99 

155.81 
158.36 

157.55 
167.86 
149.10 

156.99 
-72.39 
38.02 

175.47 

-60.60 

54.93 

173.84 

-37.71 

69.38 

174.22 

-58.38 

57.78 

172.31 

-59.49 

57.14 

172.95 
-73.33 

64.18 

175.29 

-66.70 

55.20 

176.14 
-48.18 

53.07 

155.19 

-51.63 

50.63 

152.681 


D-21 


TABLE  D-12.  FINITE  ELEMENT  PREDICTIONS  OF  STRAIN  FOR  LONGITUDINAL  LAP 
JOINT  PANELS  CVPl  AND  CVP2,  LOAD  CONDITION  Ic 


Increment 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Pressure  I'nsi'I 

1.0] 

2.o: 

1  3.o: 

4.0^ 

t  5.0.^ 

6.0^ 

S  7.0' 

7  8.0? 

9.0< 

)  10.10 

Frame  Load  (lb.) 

209.0^ 

418.0^ 

)  627. U 

836.  U 

$  1045.2: 

1254.2? 

5  1463.3: 

>  1672.3' 

1881.4 

2090.46 

Hoop  Load  (lb.) 

221.8^ 

443.6S 

665.52 

887.3J 

1109.2: 

1331.0( 

)  1552.9 

1774.7f 

1996.6( 

)  2218.44 

Lone.  Load  (lb.) 

1I6.6( 

233.31 

349.9; 

466.6: 

583.2J 

699.95 

816.5S 

)  933.2^ 

1049.9( 

)  1166.55 

SGOl 

.53.  n 

107.7.^ 

163.0C 

21 8.7c 

274.6? 

330.6? 

386.7: 

442.8: 

498.9: 

555.07 

SG02 

54.6J 

109.8f 

165.4C 

221.24 

277.2S 

333.4? 

389.7S 

446.2( 

502.6S 

559.25 

SG03 

43. 6S 

89.2^ 

135.8f 

183.04 

230.6e 

278.65 

326.9( 

375.54 

424.3S 

473.50 

SG04 

49.9S 

100.6f 

152.16 

204.34 

257.05 

3io.n 

363.6: 

417.3f 

471.31 

525.47 

SG05 

4L9S 

85.71 

130.52 

176.0> 

222.21 

268.84 

315.8S 

363.33 

411. H 

459.30 

SG06 

62.08 

124.13 

186.48 

249.11 

311.98 

375.03 

438.23 

501.56 

564.9S 

628.50 

SG07 

54.78 

111.23 

168.42 

225.93 

283.58 

341.28 

398.9? 

456.65 

514.3C 

571.91 

SG08 

49.01 

98.56 

148.88 

199.85 

251.32 

303,21 

355.44 

407.97 

460.76 

513.79 

SG09 

43.23 

89.68 

138.10 

187.74 

238.16 

289.15 

340.55 

392.27 

444.25 

496.47 

SGIO 

61.94 

119.60 

174.77 

228.45 

281.19 

333.32 

385.03 

436.45 

487.67 

538.75 

SGI  I 

25.68 

56.52 

90.17 

125.51 

161.94 

199.16 

236.97 

275.26 

313.97 

353.05 

SGI2 

88,81 

169.33 

245.48 

319.15 

391.31 

462.51 

533.06 

603.18 

672.99 

742.58 

SG13 

55.68 

114.51 

175.01 

236.37 

298.15 

360.10 

422.10 

484.07 

545.97 

607.77 

SG14 

61.95 

119.53 

174.58 

228,12 

280.73 

332.74 

384.36 

435.73 

486.92 

538.01 

SG15 

64.24 

129.15 

194.27 

259.50 

324.80 

390.16 

455.58 

521.06 

586.60 

652.19 

SG16 

40.41 

82.04 

124.36 

167.11 

210.13 

253.36 

296.74 

340.24 

383.84 

427.52 

SG17 

68.85 

137.90 

206.97 

276.04 

345.12 

414.21 

483.33 

552.47 

621.64 

690.84 

SG18 

40.94 

82.93 

125.52 

168.49 

211.73 

255.16 

298.73 

342.42 

386.20 

430.05 

SG19 

67.54 

136.04 

204.91 

273.98 

343.18 

412.49 

481.86 

551.29 

620.78 

690,30 

SG20 

40.39 

82.03 

124.33 

167.04 

210.02 

253.19 

296.49 

339.90 

383.40 

426.97 

SG21 

-1.49 

-4.70 

-8.80 

-13.36 

-18.14 

-23.01 

-27.89 

-32.73 

-37.49 

-42.15 

SG22 

21.74 

44.65 

68.05 

91.61 

115,18 

138.65 

161,98 

185.13 

208.10 

230.85 

SG23 

0.47 

-1.28 

-3.90 

-6.85 

-9.88 

-12.88 

-15.79 

-18.58 

-21.23 

-23.73 

SG24 

25.31 

51.66 

78.28 

104.87 

131.27 

157.43 

183.32 

208.93 

234.26 

259.30 

SG25 

1.25 

5.30 

10.18 

15.33 

20.62 

26.01 

31.50 

37.09 

42.77 

48.55 

SG26 

19.75 

38.75 

57.30 

75.50 

93.38 

110.98 

128.32 

145.42 

162.28 

178.93 

SG27 

6.15 

12.89 

19.84 

26.72 

33.42 

39.88 

46.08 

52.02 

57.70 

63.15 

SG28 

23.50 

45.44 

66.53 

87.12 

107.38 

127.40 

147.24 

166.92 

186.47 

205.89 

SG29T 

108.90 

197.99 

279.70 

358.47 

436.08 

513.31 

590.49 

667.75 

745.16 

822.70 

SG29-45 

65.71 

119.71 

169.29 

217.07 

264.12 

310.91 

357.65 

404.45 

451.32 

498.29 

SG29L 

28.68 

53.10 

75.71 

97.43 

118.64 

139.54 

160.22 

180.74 

201.13 

221.40 

SG30T 

109.49 

200.00 

282.59 

361.59 

438.87 

515.32 

591.38 

667.24 

743.04 

818.81 

SG30-45 

68.25 

125.26 

177.49 

227.49 

276.38 

324.69 

372.68 

420.48 

468.18 

515.80 

SG30L 

25.80 

48.31 

69.23 

89.26 

108.76 

127.88 

146.73 

165.35 

183.80 

202.08 

SG31T 

50.61 

120.38 

197.59 

277.96 

359.70 

442.03 

524.58 

607.15 

689.67 

772.10 

SG31-45 

37.87 

84.09 

133.19 

183.27 

233.59 

283.86 

333.94 

383.80 

433.42 

482.81 

SG3IL 

19.33 

36.98 

53.39 

68.91 

83.75 

98.03 

111.85 

125.27 

138.35 

151.11 

SG32T 

110.91 

202.34 

286.63 

368.16 

448.66 

528.88 

609.13 

689.53 

770.11 

850.87 

SG32-45 

69.64 

126.59 

178.63 

228.59 

277.63 

326.28 

374.77 

423.20 

471.62 

520.04 

SG32L 

20.90 

37.73 

52.84 

67.10 

80.87 

94.32 

107.53 

120.55 

133.41 

146.13 

SG33T 

110.53 

201.92 

286.26 

367.88 

448.50 

528.83 

609.18 

689.67 

770.34 

851.17 

SG33-45 

64.27 

117.35 

166.29 

213.57 

260.17 

306.50 

352.73 

398.94 

445.14 

491.35 

SG33L 

20.92 

38.04 

53.54 

68.21 

82.43 

96.35 

110.06 

123.60 

137.00 

150.27 

SG34T 

108.71 

197.81 

279.57 

358.39 

436.04 

513.31 

590.52 

667.82 

745.26 

822.84 

SG34-45 

71.84 

131.21 

185.71 

238.06 

289.41 

340.25 

390.83 

441.25 

491.56 

541.79 

SG34L 

28.29 

52.64 

75.30 

97.09 

118.39 

139.38 

160.15 

180.75 

201.21 

221.55 

SG35T 

46.86 

114.24 

190.84 

271.60 

354.17 

437.43 

520.82 

604.06 

687.03 

769.68 

SG35-45 

32.30 

76.86 

126.95 

179.57 

233.31 

287.49 

341.79 

396.02 

450.09 

503.98 

SG35L 

14.42 

32.48 

52.11 

72.46 

93.10 

113.85 

134.61 

155.31 

175.92 

196.43 

SG36T 

100.24 

189.83 

274.76 

357.37 

438.72 

519.35 

599.54 

679.46 

759.20 

838.81 

SG36-45 

53.23 

100.61 

145.56 

189.37 

232.61 

275.52 

318.26 

360.89 

403.44 

445.94 

SG36L 

15.03 

27.72 

39.44 

50.69 

61.70 

72.57 

83.35 

94.06 

104.73 

115.34 

SG37T 

97.48 

187.83 

273.76 

356.91 

438.28 

518.45 

597.79 

676.55 

754.88 

832.88 

SG37-45 

56.34 

110.01 

161.90 

212.60 

262.51 

311.89 

360.87 

409.57 

458.03 

506.33 

SG37L 

11.97 

25.85 

40.55 

55.64 

70.93 

86.30 

101.68 

117.05 

132.36 

147.61 
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TABLE  D-13.  FINITE  ELEMENT  PREDICTIONS  OF  STRAIN  FOR  CIRCUMFERENTIAL 
BUTT  JOINT  PANELS  CVP3  AND  CVP4,  LOAD  CONDITION  la 


Increment 

I 

2 

3 

4 

5 

Increment 

1 

2 

3 

4 

5 

Pressure  (psi) 

1.76 

3.52 

5.28 

7.04 

8.80 

Pressure  (psi) 

1.76 

3.52 

5.28 

7.04 

8.80 

Frame  Load  (lb.) 

363.23 

726.46 

1089.69 

1452.92 

1816.15 

Frame  Load  (lb.) 

363.23 

726.46 

1089.69 

1452.92 

1816.15 

Hoop  Load  (lb.) 

385.47 

770.94 

1156.40 

1541.87 

1927.34 

Hoop  Load  (lb.) 

385.47 

770.94 

1156.40 

1541.87 

1927.34 

Long.  Load  (lb.) 

0.00 

0.00 

0.00 

0.00 

0.00 

Long.  Load  (lb.) 

0.00 

0.00 

0.00 

0.00 

0.00 

SGOl 

123.78 

244.85 

364.43 

483.12 

601.27 

SG32T 

185.95 

353.96 

510.69 

659.75 

803.32 

SG02 

128.15 

252.10 

373.77 

494.14 

613.71 

SG32-45 

88.64 

167.02 

239.03 

306.76 

371.44 

SG03 

102.51 

199.80 

294.07 

386.53 

477.87 

SG32L 

-7.29 

-19.37 

-34.32 

-51.19 

-69.40 

SG04 

125.52 

246.89 

365.89 

483.46 

600.14 

SG33T 

183.74 

351.54 

509.50 

660.79 

807.23 

SG05 

127.77 

251.44 

372.83 

492.90 

612.16 

SG33-45 

85.84 

161.50 

230.86 

295.98 

358.03 

SG06 

77.48 

158.24 

241.01 

325.18 

410.39 

SG33L 

-8.09 

-21.21 

-37.49 

-55.90 

-75.84 

SG07 

133.61 

262.76 

389.39 

514.46 

638.55 

SG34T 

183.19 

347.61 

505.22 

660.02 

813.61 

SG08 

121.47 

239.98 

356.91 

472.94 

588.45 

SG34-45 

76.93 

145.50 

211.34 

276.23 

340.88 

SG09 

80.61 

164.14 

249.32 

335.56 

422.54 

SG34L 

-32.52 

-63.14 

-92.61 

-121.32 

-149.49 

SGIO 

-50.88 

-103.10 

-155.11 

-206.42 

-256.89 

SG35T 

123.93 

264.28 

411.29 

561.52 

713.52 

SG11 

-14.20 

-27.78 

-41.13 

-54.33 

-67.39 

SG35-45 

47.69 

103.92 

163.57 

224,87 

287.11 

SG12 

-2.07 

-3.63 

-4.87 

-5.85 

-6.62 

SG35L 

-29.83 

-59.25 

-88.76 

-118.44 

-148.23 

SG13 

-11.99 

-23.54 

-35.56 

-48.19 

-61.43 

SG36T 

182.64 

349.41 

506.37 

656.66 

802.11 

SGI4  ' 

-14.63 

-29.96 

-45.13* 

-59.83 

-73.97 

SG36-45 

82.98 

156.34 

223.75 

287.11 

347.56 

SG15 

-2.53 

-2.34 

-0.39 

2.91 

7.29 

SG36L 

-6.44 

-18.36 

-33.70 

-51.35 

-70.67 

SG16 

-21.17 

-44.27 

-68.85 

-94.61 

-121.34 

SG37T 

112.66 

232.49 

355.51 

479.92 

604.81 

SG17 

-32.91 

-66.46 

-100.59 

-135.24 

-170.36 

SG37-45 

20.59 

50.48 

85.72 

124.31 

165.15 

SG18 

-31.08 

-64.48 

-99.37 

-135.38 

-172.33 

SG37L 

-81.65 

-151.06 

-212.63 

-268.69 

-320.60 

SG19 

-53.02 

-111.46 

-172.32 

-234.52 

-297.57 

SG38T 

183.73 

347.91 

505.26 

659.93 

813.55 

SG20 

-14.17 

-27.01 

-39.47 

-51.86 

-64.27 

SG38-45 

76.08 

143.32 

207.65 

270.93 

333.84 

SG21 

-22.42 

-45.96 

-69.73 

-93.40 

-116.86 

SG38L 

-30.81 

-59.71 

-87.48 

-114.53 

-141.11 

SG22 

30.24 

61.30 

92.34 

123.08 

153.42 

SG39T 

186.50 

354.70 

511.47 

660.52 

804.09 

SG23 

-65.86 

-136.20 

-208.01 

-280.27 

-352.58 

SG39-45 

87.78 

165.26 

236.41 

303.33 

367.29 

SG24 

-13.80 

-26.51 

-39.28 

-52.37 

-65.82 

SG39L 

-5.48 

-16.00 

-29.60 

-45.25 

-62.34 

SG25 

-14.81 

-30.25 

-45.48 

-60.21 

-74.36 

SG40T 

108.07 

223.52 

,  342.39 

462.83 

583.91 

.SG26 

-12.11 

-23.75 

-35.84 

-48.54 

-61.85 

SG40-45 

15.50 

41.68 

,  74.12 

110.55 

149,70 

SG27 

-21.13 

-44.18 

-68.69 

'  -94.37 

-121.01 

SG40L 

-82.19 

'  -150.61 

-210.25 

1  -263.821  -312.90 

SG28 

-2.65 

-2.61 

-0.82 

2.30 

6.48 

SG29 

-12.02 

:  -25.45 

-40.04 

■  -55.56 

-71.88 

SG30 

-9.58 

;  -17.00 

1  -23.04 

■  -28.01 

-32.09 

SG31 

-50.95 

i  -103.15 

'  -155.16 

.  -206.41 

-256.79 
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TABLE  D-14.  FINITE  ELEMENT  PREDICTIONS  OF  STRAIN  FOR  CIRCUMFERENTIAL 
BUTT  JOINT  PANELS  CVP3  AND  CVP4,  LOAD  CONDITION  lb 


Increment 

1 

2 

3 

4 

5 

Increment 

I 

2 

3 

4 

5 

Pressure  (psi) 

O.OC 

O.OC 

O.OC 

O.OC 

O.OC 

Pressure  (psi) 

0.00 

O.OC 

O.OC 

O.OC 

0.00 

Frame  Load  (Ib.j 

O.OC 

O.OC 

O.OC 

O.OC 

O.OC 

Frame  Load  (lb.) 

0.00 

0.00 

O.OC 

O.OC 

0.00 

Hoop  Load  (lb.) 

0.00 

0.00 

O.OC 

O.OC 

O.OC 

Hoop  Load  (lb.) 

0.00 

O.OC 

O.OC 

0.00 

0.00 

Long.  Load  (lb.) 

613.00 

1226.00 

1839.00 

2452.00 

3065.0C 

Long.  Load  (lb.) 

613.00 

1226.00 

1839.00 

2452.00 

3065.00 

SGOl 

-96.93 

-188.39 

-275.40 

-358.66 

-438.70 

SG32T 

15.50 

17.51 

9.92 

-4.46 

-23.69 

SG02 

-134.01 

-259.64 

-378.78 

-492.66 

-602.16 

SG32-45 

76.40 

152.18 

227.21 

301.40 

374.66 

SG03 

208.32 

405.77 

593.82 

773.29 

944.74 

SG32L 

122.78 

256.41 

396.85 

541.51 

688.72 

SG04 

-7.90 

-16.90 

-26.53 

-36.71 

-47.46 

SG33T 

27.58 

20.54 

-5.27 

-41.96 

-85.38 

SG05 

-132.55 

-256.78 

-374.52 

-487.03 

-595.19 

SG33-45 

13.49 

17.46 

16.96 

14.00 

9.48 

SG06 

-22.92 

-45.98 

-69.51 

-93.52 

-117.94 

SG33L 

163.14 

345.95 

538.36 

735.18 

933.71 

SG07 

-139.70 

-271.42 

-396.61 

-516.36 

-631.49 

SG34T 

-72.45 

-141.36 

-207.19 

-270.40 

-331.35 

SG08 

-94.91 

-184.30 

-269.23 

-350.43 

-428.42 

SG34-45 

31.16 

65.48 

101.58 

138.69 

176.37 

SG09 

-24.92 

-49.35 

-73.76 

-98.32 

-123.10 

SG34L 

179.22 

358.94 

538.00 

715.89 

892.34 

SGIO 

58.42 

118.87 

181.23 

245.44 

311.44 

SG35T 

-30.46 

-65.23 

-103.18 

-143.60 

-185.97 

SGll 

69.98 

137.37 

203.56 

269.06 

334.11 

SG35-45 

58.52 

114.88 

169.01 

220.98 

270.95 

SG12 

140.16 

276.14 

408.35 

537.42 

663.85 

SG35L 

188.23 

374.79 

559.29 

741.58 

921.66 

SG13 

235.24 

462.86 

684.56 

901.45 

1114.30 

SG36T 

25.18 

13.90 

-16.84 

-58.81 

-107.78 

SG14 

231.11 

454.54 

673.27 

888.69 

1101.48 

SG36-45 

12.08 

16.64 

17.92 

17.31 

15.37 

SG15 

103.26 

207.97 

313.94 

421.00 

528.98 

SG36L 

163.88 

346.80 

539.51 

736.91 

936.28 

SG16 

249.93 

484.15 

706.20 

918.61 

1123.20 

SG37T 

-73.99 

-143.82 

-212.55 

-281.23 

-350.20 

SG17 

179.28 

359.43 

539.50 

719.07 

897.93 

SG37-45 

-33.92 

-57.92 

-78.23 

-97.18 

-115.80 

SG18 

113.03 

228.25 

344.98 

462.83 

581.58 

SG37L 

207.72 

420.24 

631.49 

840.03 

1045.55 

SG19 

132.81 

267.70 

403.93 

540.95 

678.39 

SG38T 

-72.08 

-141.37 

-208.12 

-272.61 

-335.14 

SG20 

140.39 

280.43 

419.48 

557.24 

693.62 

SG38-45 

66.89 

134.79 

203.36 

272.38 

341.66 

SG21 

85.01 

172.77 

262.15 

352.34 

442.75 

SG38L 

181.49 

362.70 

542.94 

721.88 

899.34 

SG22 

15.06 

28.46 

41.29 

54.07 

67.04 

SG39T 

10.61 

8.27 

-3.21 

-21.17 

-43.77 

SG23 

163.06 

326.40 

489.53 

652.13 

814.00 

SG39-45 

71.05 

141.96 

212.63 

282.93 

352.71 

SG24 

169.20 

337.25 

503.91 

669.05 

832.63 

SG39L 

122.76 

256.34 

396.69 

541.28 

688.52 

SG25 

230.43 

453.70 

672.56 

888.29 

1101.55 

SG40T 

-21.04 

-44.13 

-68.23 

-93.05 

-118.50 

SG26 

235.27 

462.89 

684.58 

901.45 

1114.28 

SG40-45 

90.93 

176.53 

258.66 

338.13 

415.44 

SG27 

249.60 

483.53 

705.32 

917.49 

1121.83 

SG40L 

179.00 

354.03 

525.51 

693.70 

858.94 

SG28 

103.13 

207.69 

313.52 

420.42 

528.27 

SG29 

1 84.68 

361.18 

530.93 

695.03 

854.34 

SG30 

72.38 

144.82 

217.85 

291.66 

366.26 

SG31 

58.46 

118.97 

181.37 

245.64 

311.68 
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TABLE  D-15.  FINITE  ELEMENT  PREDICTIONS  OF  STRAIN  FOR  CIRCUMFERENTIAL 
BUTT  JOINT  PANELS  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 


Increment 

1.00 

2.00 

3.00 

4.00 

5.00 

Pressure  (psi) 

1.76 

3.52 

5.28 

7.04 

8.80 

Frame  Load  (lb.) 

363.23 

726.46 

1089.69 

1452.92 

1816.15 

Hoop  Load  (Ib.) 

385.47 

770.94 

1156.40 

1541.87 

1927.34 

Long.  Load  (lb.) 

613.00 

1226.00 

1839.00 

2452.00 

3065.00 

SG32T 

186.67 

330.19 

452.09 

561.67 

663.60 

SG32-45 

155.07 

291.06 

418.61 

541.53 

661.46 

SG32L 

110.07 

221.42 

335.35 

451.26 

568.41 

SG33T 

188.76 

312.96 

409.27 

491.11 

564.49 

SG33-45 

84.72 

140.21 

184.45 

223.10 

258.49 

SG33L 

147.69 

302.98 

461.97 

622.00 

781.69 

SG34T 

119.68 

229.85 

335.74 

439.29 

541.33 

SG34-45 

112.85 

222.64 

330.26 

436.09 

540.36 

SG34L 

146.70 

294.37 

441.07 

586.19 

729.56 

SG35T 

86.69 

180.65 

277.28 

374.80 

472.46 

SG35-45 

102.48 

208.21 

314.12 

419.14 

522.92 

SG35L 

157.20 

311.41 

462.41 

610.42 

755.72 

SG36T 

184.99 

304.11 

395.32 

472.23 

540.91 

SG36-45 

81.29 

136.81 

182.94 

224.50 

263.41 

SG36L 

148.76 

303.59 

462.39 

622.77 

783.32 

SG37T 

45.54 

103.67 

163.49 

222.69 

280.88 

SG37-45 

-2.04 

20.51 

50.66 

83.60 

117.58 

SG37L 

141.50 

307.70 

478.46 

648.76 

817.13 

SG38T 

118.49 

225.05 

327.05 

426.83 

525.30 

SG38*45 

146.14 

286.06 

422.93 

557.79 

691.12 

SG38L 

150.16 

300.14 

448.68 

595.42 

740.29 

SG39T 

182.16 

321.48 

439.78 

546.27 

645.50 

SG39-45 

148.98 

279.72 

402.88 

522.10 

638.86 

SG39L 

111.57 

223.76 

338.18 

454.40 

571.81 

SG40T 

88.00 

179.75 

271.09 

361.08 

449.62 

SG40-45 

112.71 

234.09 

356.75 

478.55 

598.84 

SG40L 

109.05 

236.51 

368.96 

502.07 

634.26 

Increment 

1.00 

2.00 

3.00 

4.00 

5.00 

Pressure  (psi) 

1.76 

3.52 

5.28 

7.04 

8.80 

Frame  Load  (Ib.) 

363.23 

726.46 

1089.69 

1452.92 

1816.15 

Hoop  Load  (Ib.) 

385.47 

770.94 

1156.40 

1541.87 

1927.34 

Long.  Load  (lb.) 

613.00 

1226.00 

1839.00 

2452.00 

3065.00 

SGOl 

24.41 

47.68 

71.00 

94.99 

119.98 

SG02 

-8.42 

-16.75 

-23.74 

-28.83 

-31.75 

SG03 

302.88 

577.92 

832.30 

1070.15 

1294.30 

SG04 

112.07 

210.96 

301.58 

386.47 

467.19 

SG05 

-7.32 

-14.49 

-20.32 

-24.30 

-26.16 

SG06 

55.77 

115.50 

176.77 

238.76 

301.17 

SG07 

-8.45 

-17.32 

-25.10 

-31.11 

-35.03 

SG08 

24.13 

46.91 

69.66 

93.02 

117.32 

SG09 

56.84 

117.95 

180.91 

244.86 

309.45 

SGIO 

14.59 

39.67 

72.63 

111.65 

155.42 

SGll 

56.28 

112.00 

168.09 

224.66 

281.66 

SG12 

136.64 

267.62 

393.91 

516.52 

636.14 

SG13 

220.02 

429.63 

631.66 

827.75 

1018.95 

SG14 

213.98 

416.91 

613.84 

806.78 

996.74 

SG15 

100.93 

206.63 

315.56 

426.69 

539.32 

SGI6 

225.79 

430.86 

621.40 

801.18 

972.67 

SG17 

145.6l' 

290.42 

434.08 

576.57 

717.97 

SG18 

83.22 

167.54 

252.58 

338.23 

424.53 

SG19 

84.96 

172.22 

261.05 

350.95 

441.61 

SG20 

124.40 

246.89 

366.86 

484.35 

599.58 

SG21 

63.86 

130.44 

198.35 

266.66 

334.87 

SG22 

43.17 

82.31 

118.82 

153.63 

187.31 

SG23 

100.86 

202.39 

305.07 

408.62 

512.74 

SG24 

152.60 

301.58 

447.25 

590.02 

730.27 

SG25 

213.33 

416.29 

613.54 

806.96 

997.49 

SG26 

219.90 

429.38 

631.26 

827.22 

1018.30 

SG27 

225.49 

430.32 

620.64 

800.25 

971.59 

SG28 

100.66 

206.04 

314.62 

425.38 

537.62 

SG29 

170.48 

328.71 

477.91 

620.15 

756.87 

SG30 

63.53 

130.77 

201.03 

273.68 

348.26 

SG31 

14.60 

39.75 

72.78 

111.86 

155.69 
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TABLE  D-16.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVPl, 

LOAD  CONDITION  la 


Experiment 
Water-1 1  Water-2 1 A 


CVPl  -  Load  Condition  la _ _ _ 

;nt  Analysis!  %  Error  Remarks 


Group  1 :  Frame  Outer  Cap  (Closest  to  Skin 


594.59 


582.74  600.85  591.52  592.42  7.54 


SGI  2  955.44 


SG14 


SG16 


SGISI  554.301 


940.31  962.89  936.90 


631.67  623.96 


555.42  555.34  562.00  7.67 


551.64  6.96; 


540.60 


541.27 


595.11 

-0.4% 

566.76 

4.3% 

678.71 

-4.6% 

553.13 

5.9% 

- 

- 

789.50 

16.8% 

571.78 

7.9% 

446.24 

20.6% 

450.36 

18.4% 

Group  2:  Frame  Inner  Cap  (Farthest  From  Skin 


SGI  877.51  810.10  748.91  760.80  799.33  58.47  612.56  23.4% 


SG3  788.96  724.58  676.49  690.93  720.24  50.05  681.50  5.4% 


SG5  I  778.011  721.531  712.751  703.821  729.031 33.45|  665.741  8.7%: 


816.82  758.21 


639.92  584.88 


SG15  573.49  546.19 


SG17 


SGI 9  581.98  574.02 


542.48 

22.98 

521.74 

18.60 

561.35 

20.13 

13.0% 


738.31  -36.1% 


777.05  -48.9% 


-44.60 

-45.92 

-54.85  -56.85 

-50.55 

6.19 

-144.30 

-66.93 

-69.11 

-9 

4.19 

93.7% 


-297.71 

-297.78 

-232.94 

-230.06 

-254.82 

-241,56 

-295.33 


-311.68 


-231.07  4.65  -347.12 


TABLE  D-16.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVPl 

LOAD  CONDITION  1  a  (Continued) 


CVPl-  Load  Condition  la  (Continued) 

Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Average 

Stdev 

Group  5:  Skin,  Hoop  Direction 

Loading  direction 

SG29T 

893.74 

895.52 

904.65 

889.43 

895.84 

918.95 

SG30T 

809.69 

811.27 

813.02 

797.79 

807.94 

923.26 

SG31T 

826.65 

828.51 

851.69 

837.64 

836.13 

861.29 

Opposite  Gage  32 

SG32T 

872.29 

872.45 

883.91 

862.05 

872.68 

949.45 

-8.8% 

SG33T 

890.19 

890.26 

897.64 

877.86 

888.99 

8.20 

951.31 

-7.0% 

SG34T 

806.93 

805.60 

808.02 

794.04 

6.48 

918.77 

-14.3% 

955.93 

6.04 

867.29 

9.3% 

867.53 

3.75 

928.05 

-7.0% 

9.0% 

Group  6:  Skin,  Longitudinal  Direction 

Negligible  strain 

SG29L 

-110.55 

-111.24 

-114.15 

4.41 

-121.29 

-6.3% 

SG30L 

-98.74 

-98.59 

-106.75 

-94.69 

-99.69 

5.07 

-134.31 

-34.7% 

SG31L 

-147.66 

-148.28 

-164.20 

-150.28 

7.81 

-20.6% 

Opposite  Gage  32 

SG32L 

-153.10 

-152.94 

-172.03 

-153.73 

9.39 

-18.1% 

SG33L 

-146.98 

-144.42 

-159.00 

-136.80 

9.21 

-26.7% 

SG34L 

-146.15 

-136.22 

-145.46 

-138.54 

-141.59 

4.96 

-121.51 

14.2% 

SG35L 

-34.68 

-36.81 

-34.32 

-35.70 

-35.38 

1.12 

-282.3% 

SG36L 

-117.97 

2.97 

-186.88 

-58.4% 

Group  %  Error 

39.3% 

Group  7:  Skin,  45-degree  Direction 

SG29-45 

398.32 

402.29 

406.93 

408.32 

403.96 

4.56 

398.26 

1.4% 

SG30-45 

340.19 

344.83 

348.15 

351.74 

346.23 

399.65 

-15.4% 

SG31-45 

4.3% 

Opposite  Gage  32 

SG32-45 

367.79 

380.62 

381.24 

378.21 

MnWKK 

-6.9% 

SG33-45 

warn 

370.22 

373.76 

MSBBS: 

SG34-45 

349.79 

348.76 

SG35-45 

497.88 

490.11 

494.86 

6.04 

SG36-45 

382.83 

392.19 

389.52 

381.62 

386.54 

5.13 

1  338.69 

12.4% 

Group  %  Error 

12.6% 
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TABLE  D-17.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVPl, 

LOAD  CONDITION  lb 


CVPl  »  Load  Condition  lb 

Experiment 

!E9SEE 

Remarks 

Gage 

\mm 

Stdev 

Group  1 

Frame  Outer  Cap  (Closest  to  Skin) 

Negligible  strain 

SG2 

-38.19 

-31.59 

-34.89 

4.66 

-30.92 

11.4% 

SG4 

-48.11 

-44.11 

2.82 

BBilB 

SG6 

-60.77 

hbs 

2.51 

BEIB 

SG8 

-44.23 

IKS! 

1.29 

SGIO 

- 

- 

- 

- 

- 

- 

Gage  damaged 

SG12 

-65.51 

-63.77 

-64.64 

1.23 

54.7% 

SG14 

-42.76 

-39.41 

-41.09 

2.38 

IBBSBS! 

34.6% 

SGI6 

^^^KESmSm 

SG18 

BB 

SG20 

BiB 

HEB 

Group  %  Error 

BS5BE 

Group  2: 

Frame  Inner  Cap  (Farthest 

From  Skin) 

SGI 

-36.31 

-41.38 

-38.84 

3.59 

-17.28 

55.5% 

SG3 

KBBBH 

KHBB 

SG5 

BIBBI 

BEBBI 

BiBI 

BBBi 

SG7 

HOB 

BBB 

BBB 

SG9 

BIHP 

BBB 

soil 

-106.08 

-187.87 

-146.98 

57.83 

-189.91 

-29.2% 

SG13 

107.89 

-16.16 

45.86 

87.72 

2.99 

93.5% 

SG15 

-66.26 

-77.92 

-72.09 

8.25 

1.0% 

-37.28 

-61.01 

-42.5% 

^|Qi 

38.78 

-27.08 

EBB 

532.0% 

Group  %  Error 

26.5% 

Group  3:  Stringer  Hat  (Closest  to  Skin) 

SG22 

267.17 

259.34 

263.26 

5.54 

260.70 

SG24 

BiHBI 

BIBB! 

HSE 

SG26 

BHilB 

BBBil 

SG28 

6.09 

BEPB 

2.2% 

Group  4: 

Stringer  Flange  (Farthest  From  Skin) 

SG21 

268.60 

267.371 

267.99 

0.87 

258.47 

3.6% 

SG23 

BHifiB 

0.57 

0.1% 

SG25 

5.52 

SG27 

- 

zin 

- 

- 

- 

- 

Gage  damaged 

Group  %  Error 

35.0% 
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TABLE  D-17.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVPl 

LOAD  CONDITION  lb  (Continued) 


CVPl  -  Load  Condition  lb  (Continued) 


Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Water- 1 

Water-2 

Average 

Stdev 

Group  5:  Skin,  Hoop  Direction 

SG29T 

-130.06 

-120.46 

-125.26 

6.79 

-142.81 

-14.0% 

SG30T 

-129,01 

-121.21 

-125.11 

5.52 

-119.69 

4.3% 

SG31T 

-76.97 

-70.93 

-73.95 

4.27 

-76.69 

-3.7% 

Opposite  Gage  32 

SG32T 

-120.58 

-108.96 

-114.77 

8.21 

-115.60 

-0.7% 

SG33T 

-117.19 

-113.08 

-115.14 

2.91 

-117.50 

-2.1% 

SG34T 

-150.42 

-161.63 

-156.02 

7.93 

-144.27 

7.5% 

SG35T 

-137.00 

-141.95 

-139.47 

3.50 

-130.32 

6.6% 

SG36T 

-114.52 

-106.25 

-110.39 

5.85 

-95.92 

13.1% 

Group  %  Error 

8.1% 

Grou 

p  6:  Skin,  Longitudinal  Strain 

Loading  direction 

SG29L 

314.79 

311.66 

313.23 

2.21 

352.12 

-12.4% 

SG30L 

337.90 

330.81 

334.35 

5.01 

346.39 

-3.6% 

SG31L 

335.55 

329.82 

332.68 

4.05 

345.73 

-3.9% 

Opposite  Gage  32 

SG32L 

338.53 

330.39 

334.46 

5.75 

342.62 

-2.4% 

SG33L 

344.03 

340.68 

342.35 

2.37 

344.58 

-0.7% 

SG34L 

354.61 

359.87 

357.24 

3.72 

351.90 

1.5% 

SG35L 

303.60 

290.71 

297.16 

9.11 

349.55 

-17.6% 

SG36L 

302.06 

290.20 

296.13 

8.38 

308.75 

-4.3% 

Group  %  Error 

7.5% 

Group  7:  Skin,  45-degree  Direction 

SG29-45 

75.78 

84.12 

79.95 

5.89 

78.94 

1.3% 

SG30-45 

131.43 

133.67 

132.55 

1.58 

110.82 

16.4% 

SG31-45 

140.53 

148.02 

144.28 

5.30 

136.61 

5.3% 

Opposite  Gage  32 

SG32-45 

126.51 

140.41 

133.46 

9.82 

114.89 

13.9% 

SG33-45 

142.26 

149.30 

145.78 

4.97 

113.83 

21.9% 

SG34-45 

162.57 

166.47 

164.52 

2.75 

128.83 

21.7% 

SG35-45 

96.15 

99.47 

97.81 

2.35 

110.66 

-13.1% 

SG36-45 

88.09 

94.86 

91.47 

4.79 

105.80 

-15.7% 

Group  %  Error 

16.6% 

D-29 


TABLE  D-18.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAEvfS  FOR  CVPl, 

LOAD  CONDITION  Ic 


CVPl-  Load  Condition  Ic 

Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1  Water-2  Average  Stdev 

Group  1 :  Frame  Outer  Cap  (Closest  to  Skin) 

Primary  loading  direction 

SG2 

543.75 

544.92 

1.97 

559.26 

-2.5% 

531.29 

531.73 

533.59 

536.83 

533.36 

2.52 

525.71 

1.4% 

SG6 

579.94 

mm 

577.45 

574.70 

577.95 

2.44 

628.48 

-8.7% 

SG8 

542.78 

542.68 

547.69 

513.93 

SGIO 

. 

- 

- 

- 

- 

- 

Gage  damaged 

SG12 

861.89 

861.15 

862.78 

859.56 

SG14 

575.51 

575.43 

585.52 

592.28 

SG16 

514.94 

5.30 

427.48 

17.0% 

II53H 

525.01 

525.31 

528.00 

5.05 

430.07 

BBSS 

SG20 

520.07 

525.35 

522.19 

537.44 

526.26 

7.76 

426.98 

Group  %  Error 

BHBBi 

Group  2:  Frame  Inner  Cap  (Farthest  From  Skin) 

Primary  loading  direction 

SGI 

769.04 

799.62 

693.95 

767.52 

757.53 

44.89 

555.17 

26.7% 

SG3 

587.02 

624.64 

488.28 

570.11 

57.92 

473.59 

16.9% 

SG5 

645.33 

681.07 

580.31 

640.53 

636.81 

41.78 

459.47 

BBR 

SG7 

811.29 

861.36 

800.26 

RSUH 

571.93 

BHI^ 

SG9 

617.55 

660.12 

BBR 

SGll 

533.93 

BHRB 

SG13 

815.01 

869.35 

722.61 

820.03 

BRIBES 

SG15 

511.01 

547.69 

468.63 

544.01 

517.84 

651.97 

-25.9% 

SG17 

502.77 

506.56 

485.68 

530.29 

506.33 

18.38 

690.65 

-36.4% 

SGI  9 

574.83 

614.41 

535.27 

620.58 

586.27 

39.58 

690.08 

-17.7% 

Group  %  Error 

26.0% 

Group  3:  Stringer  Hat  (Closest  to  Skin) 

229.04 

230.54 

WBun 

4.54 

6.06 

mssm 

SG26 

271.85 

6.84 

178.94 

SG28 

239.15 

240.41 

231.85 

226.85 

234.57 

6.38 

205.91 

Group  %  Error 

19.9% 

Group  4:  Stringer  Flange  (Farthest  From  Skin) 

SG21 

-22.71 

-22.42 

-22.00 

-26.34 

-23.37 

m 

-80.2% 

SG23 

80.71 

67.89 

mm 

131.5% 

SG25 

210.51 

243.88 

171.16 

213.86 

209.85 

29.84 

48.09 

77.1% 

SG27 

- 

- 

- 

- 

- 

- 

- 

- 

Gage  damaged 

Group  %  Error 

85.0% 
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TABLE  D-18.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVPl 

LOAD  CONDITION  Ic  (Continued) 


CVPl  -  Load  Condition  Ic  (Continued) 

Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Average 

Stdev 

Group  5:  Skin,  Hoo 

p  Direction 

Primary  loading  direction 

SG29T 

820.74 

818.22 

815.28 

811.56 

816.45 

3.95 

822.70 

-0.8% 

SG30T 

708.66 

706.45 

702.58 

6.03 

818.80 

-16.5% 

SG31T 

738.27 

734.78 

Opposite  Gage  32 

SG32T 

766.63 

762.76 

KBIB 

SG33T 

771.09 

B9 

851.17 

mm 

SG34T 

718.06 

714.74 

704.37 

699.95 

8.53 

822.84 

-16.0% 

^^9 

863.29 

861.61 

1^^ 

5.26 

769.64 

10.4% 

^99 

778.30 

781.56 

781.34 

2.41 

838.82 

-7.4% 

Group  %  Error 

10.3% 

Group  6:  Skin,  Longitudinal  Direction 

Secondary  loading  direction 

SG29L 

213.29 

216.86 

220.62 

228.91 

BBKi 

SG30L 

222.60 

225.44 

228.54 

232.34 

4.18 

11.1% 

SG31L 

180.64 

184.21 

183.13 

188.13 

BE 

17.9% 

Opposite  Gage  32 

SG32L 

176.76 

181.16 

180.73 

186.33 

181.25 

BEE 

BH3K1 

19.4% 

SG33L 

187.08 

190,09 

200.08 

207.64 

BE 

BBB9 

BEiK 

SG34L 

201.93 

205.60 

211.11 

217.27 

KB 

BBB! 

SG35L 

243.79 

246.08 

249.32 

250.18 

2.95 

BKEE! 

BBfB 

SG36L 

165.87 

168.23 

155.92 

154.96 

BISflES 

6.78 

BHBtl 

Group  %  Error 

BHBB 

Group  7:  Skin,  45-degree  Direction 

SG29-45 

499.85 

3.53 

SG30-45 

477.88 

MBS! 

1.62 

K3BK 

SG31-45 

500.48 

4.01 

Opposite  Gage  32 

SG32-45 

514.39 

HHB3 

feHBB 

■39! 

4.18 

520.04 

-1.0% 

SG33-45 

518.74 

520.08 

509.51 

511.89 

515.06 

BH9 

4.6% 

SG34-45 

547.50 

551.08 

1^9 

540.02 

603.69 

605.67 

594.82 

B9 

KBHEE 

KBBB8 

485.02 

BEE 

BBBE! 

miiiiiiiQi^Q 
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TABLE  D-19.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP2, 

LOAD  CONDITION  la 


CVP2  -  Load  Condition  1  a 

Experiment 

Analysis 

%  Error 

Remarks 

Air-1 

Air-2 

Water- 1 

Water-2 

Average  Stdev 

\m 

621.52 

616.66 

620.97 

3.73 

595.11 

4.2% 

SG4 

616.58 

617.18 

609.07 

602.11 

611.24 

7.12 

566.76 

7.3% 

SG6 

714.61 

718.77 

716.03 

3.38 

678.71 

5.2% 

618.58 

611.02 

3.49 

624.45 

624.81 

617.08 

609.58 

7.21 

SG12 

1055.03 

1058.84 

B 

IHEE 

789.50 

SG14 

636.88 

622.01 

631.14 

571.78 

9.4% 

SG16 

574.97 

581.54 

565.01 

545.82 

566.84 

15.57 

446.24 

21.3% 

SGI  8 

519.13 

28.59 

450.36 

13.2% 

591.36 

570.72 

581.92 

8.57 

441.17 

imBSM 

Group  %  Error 

mmmsmsmsm 

Loading  direction 

SGI 

829.85 

953.91 

875.38 

B 

851.03 

951.31 

865.11 

823.28 

872.68 

55.23 

681.50 

SG5 

811.24 

757.37 

814.74 

66.58 

665.74 

Baai 

- 

- 

- 

> 

- 

- 

Gage  damaged 

5BB 

837.61 

BSRIin 

KKIB 

17.4% 

SGll 

695.83 

21.4% 

SG13 

pniKH 

861.75 

47.37 

641.88 

25.1% 

SG15 

551.35 

31.59 

738.31 

-33.9% 

SG17 

687.14 

526.22 

660.55 

91.47 

777.05 

-17.6% 

591.59 

30.10 

-23.1% 

Group  %  Error 

23.5% 

6.22 

9.95 

-10465.9% 

Negligible  strain 

-34.43 

-42.61 

-16.52 

-11.69 

-26.31 

14.62 

-38.98 

-48.2% 

SG26 

253.28 

-318.64 

-46.87 

-16.27 

-32.12 

233.82 

-144.30 

-349.2% 

7.40 

-74.3% 

Group  %  Error 

177.9% 

Group  4:  Stringer  Flange  (Farthest  From  Skin) 

SG21 

-319.58 

-296.33 

12.68 

SG23 

mm 

-218.54 

-228.41 

-230.03 

10.30 

-347.12 

SG25 

-76.21 

-85.80 

-123.55 

-103.65 

-97.30 

20.87 

-272.95 

-180.5% 

SG27 

-228.79 

-239.83 

-245.74 

-221.35 

-233.93 

10.94 

-235.05 

-0.5% 

Group  %  Error 

45.5% 
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TABLE  D-19.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP2 

LOAD  CONDITION  la  (Continued) 


Experiment 

Remarks 

Gage 

Air- 1 

Ajr-2 

Water- 1 

Water-2 

Average 

Stdev 

Loading  direction 

SG29T 

807.94 

807.38 

787.12 

788.57 

-15.2% 

SG30T 

817.00 

818.99 

796.32 

794.00 

SG31T 

832.92 

825.13 

821.24 

804.79 

821.02 

11.86 

820.94 

Opposite  Gage  37 

SG32T 

874.50 

874.79 

855.03 

852.76 

864.27 

12.02 

949.45 

SG33T 

865.50 

861.11 

842.68 

839.96 

852.31 

12.87 

951.31 

SG34T 

771.42 

770.59 

747.88 

749.38 

■aSaEH 

12.94 

918.77 

-20.9% 

SG35T 

15.54 

BaBaBI 

820.29 

EH 

WliBBB 

15.64 

HBd 

819.60 

821.55 

IHEB 

921.76 

eeb 

Group  %  Error 

13.0% 

Negligible  strain 

SG29L 

EH 

-101.41 

5.87 

WBK8 

SG30L 

-81.39 

-86.66 

-88.81 

be 

-83.98 

4.52 

WBiH 

SG31L 

-89.62 

-92.44 

-79.03 

14.11 

Opposite  Gage  37 

SG32L 

Em 

-150.71 

6.45 

-23.8% 

SG33L 

Em 

-165.83 

3.96 

-185.98 

-12.2% 

SG34L 

Em 

-132.00 

4.47 

hbbi 

SG35L 

-28.30 

-45.16 

-43.86 

22.55 

SG36L 

-93.73 

-98.34 

-87.33 

10.22 

SG37L 

-64.66 

-67.83 

-47.31 

-40.07 

-54.97 

13.41 

-147.72 

-168.7% 

Group  %  Error 

59.4% 

Group  7:  Skin,  45-degree  Direction 

SG29-45 

360.36 

346.06 

357.43 

343.25 

351.77 

8.39 

398.26 

-13.2% 

SG30-45 

363.12 

356.85 

348.55 

366.88 

358.85 

8.02 

399.65 

-11.4% 

SG31-45 

371.85 

357.44 

363.63 

372.06 

366.24 

7.06 

346.16 

5.5% 

Opposite  Gage  37 

SG32-45 

376.13 

365.45 

342.81 

356.00 

360.10 

14.16 

402.99 

-11.9% 

SG33-45 

362.91 

365.27 

368.87 

360.99 

364.51 

3.39 

372.93 

-2.3% 

SG34-45 

317.27 

326.80 

320.12 

305.97 

317.54 

8.68 

396.84 

-25.0% 

Questionable  gage 

SG35-45 

369.44 

362.61 

334.93 

356.39 

355.84 

14.92 

386.66 

-8.7% 

i 

SG36-45 

407.24 

399.89 

417.99 

415.98 

410.27 

8.35 

338.69 

17.4% 

SG37-45 

386.55 

377.89 

365.41 

389.31 

379.79 

10.75 

402.15 

-5.9% 

Group  %  Error 

12.6% 
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TABLE  D-20.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP2, 

LOAD  CONDITION  lb 


CVP2  «  Load  Condition  1  b 

Experiment 

%  Error 

Remarks 

Air-1 

Air-2 

Water- 1 

Water-2 

Average 

Stdev 

Group  1 :  Frame  Outer  Cap  (Closest  to  Skin) 

WHHi! 

-20.03 

-24.93 

-21.89 

2.58 

■IEEE 

SG4 

-53.46 

-69.28 

-54.65 

-64.65 

-60.51 

SG6 

-61.34 

-62.71 

-63.65 

-71.63 

-64.83 

■B 

-44.46 

31.4% 

IMPH1 

■Bl 

BBIBl 

IQS 

BOB 

WEB^ 

-35.99 

5.14 

-26.89 

BBICT 

-40.75 

-23.76 

-29.61 

-36.72 

12.82 

■be 

SG18 

-30.86 

-28.63 

-39.02 

-51.97 

-37.62 

10.56 

\m^^ 

-27,37 

51.2% 

47.9% 

Group  2:  Frame  Inner  Cap  (Farthest  From  Skin) 

Negligible  strain 

SGI 

142.64 

83.47 

32.41 

133.63 

98.04 

50.91 

-17.28 

117.6% 

SG3 

-28.23 

-140.90 

-208.33 

-80.14 

-114.40 

77.73 

-184.54 

-61.3% 

SG5 

-3.50 

-1.97 

-194.42 

-12.26 

-53.04 

94.37 

-183.22 

-245.4% 

SG7 

- 

- 

> 

. 

- 

- 

- 

- 

Gage  damaged 

SG9 

BflBI 

BBEBI 

-200.05 

■BBI 

-66.9% 

SGll 

mm 

mSEL 

■HHI 

-253.8% 

SG13 

-65.49 

■BIB 

■HRS 

95.5% 

SG15 

-36.24 

-5.16 

-47.41 

-64.27 

-38.27 

24.90 

— WRRI 

-86.5% 

SG17 

-1.87 

2.22 

-81.55 

-56.42 

-34.41 

41.26 

-103,5% 

-21.36 

■IB 

-25.28 

311.6% 

118.5% 

■HBBI 

10.1% 

SG24 

356.51 

371.73 

339.48 

384.31 

■HiB 

{■■B 

SG26 

5.20 

48.93 

321.34 

365.64 

■EflEEl 

■8BB 

333.84 

-80.2% 

Large  Stdev 

318.59 

362.24 

mt^M 

Group  %  Error 

■SB 

Group  4:  Stringer  Flange  (Farthest  From  Skin) 

SG21 

271.23 

281.40 

263.30 

285.18 

275.28 

9.92 

258.47 

6.1% 

SG23 

335.08 

343.55 

327.06 

354,70 

11.84 

309.66 

289.47 

296.77 

280.85 

216.64 

270.93 

317.62 

321.96 

298.47 

337.01 

■BRH 

■SB 

Group  %  Error 

9.8% 
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TABLE  D-20.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP2 

LOAD  CONDITION  lb  (Continued) 


CVP2  -  Load  Condition  lb  (Continued) 

Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Average 

Stdev 

Groups:  Skin,  Hoop  Direction 

SG29T 

BI33BI 

IHHa 

BreHKH 

SG30T 

-134.17 

-142.56 

-153.65 

-163.69 

BIBB8 

SG31T 

-94.74 

-99.23 

-58.32 

-105.69 

-89.50 

21.26 

-72.28 

BEKB 

Opposite  Gage  37 

SG32T 

Em 

13.34 

BBd 

SG33T 

BH 

BHKB 

Em 

3.94 

BB 

BHBIB 

SG34T 

BEilE 

Em 

9.67 

BB 

SG35T 

BBifB 

-120.88 

8.34 

BB 

SG36T 

-107.68 

-110.53 

-98.75 

-134.74 

-112.93 

15.38 

-95.92 

15.1% 

SG37T 

-105.68 

-110.91 

-112.39 

-129.16 

-114.53 

10.17 

-102.03 

10.9% 

Group  %  Error 

16.5% 

Group  6:  Skin,  Longitudinal  Direction 

Loading  direction 

SG29L 

355.19 

354.00 

KHilBil 

KBBa 

1.9% 

SG30L 

KliBEB 

9.0% 

SG31L 

319.75 

339.11 

304.06 

347.46 

IHB3 

8.4% 

Opposite  Gage  37 

SG32L 

384.58 

398.20 

366.03 

414.70 

390.88 

HBB! 

12.3% 

SG33L 

362.41 

371.30 

334.81 

371.71 

360.06 

IBB 

4.3% 

SG34L 

339.41 

344.40 

315.16 

337.77 

IBBB 

dBBBI 

-5.3% 

SG35L 

374.39 

381.34 

350.09 

400.96 

BBB 

7.2% 

SG36L 

319.19 

330.42 

303.02 

341.75 

IBB 

BHBB9 

4.6% 

SG37L 

322.79 

343.38 

305.96 

350.89 

330.76 

20.36 

303.23 

8.3% 

Group  %  Error 

7.6% 

Group  7:  Skin,  45-degree  Direction 

SG29-45 

137.11 

159.17 

121.49 

147.22 

141.25 

15.96 

78.94 

44.1% 

SG30-45 

108.15 

132.77 

90.10 

131.21 

115.56 

20.36 

110.82 

4.1% 

SG31-45 

96.44 

88.91 

91.6^ 

103.90 

95.23 

6.57 

114.37 

-20.1% 

Opposite  Gage  37 

SG32-45 

103.53 

91.62 

79.03 

106.74 

95.23 

12.60 

SG33-45 

95.33 

98.32 

93.81 

97.35 

3.58 

113.83 

-16.9% 

SG34-45 

24.38 

25.16 

32.30 

40.42 

-321.5% 

Questionable  gage 

SG35-45 

121.24 

117.03 

111.95 

144.37 

123.65 

ltd 

Hid 

SG36-45 

94.72 

98.03 

114.21 

126.07 

108.26 

IHBI 

SG37-45 

86.58 

81.26 

59.84 

88.69 

79.09 

j^Q 

Blilid 

Group  %  Error 

40.0% 
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TABLE  D-21.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP2, 

LOAD  CONDITION  Ic 


CVP2  -  Load  Condition  1  c 


Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Average  Stdev 

Group  1 :  Frame  Outer  Cap  (Closest  to  Skin) 

Primary  loading  direction 

SG2 

579.98 

586.49 

591.92 

589.19 

586.90 

5.12 

SG4 

553.07 

557.42 

565.94 

567.61 

561.01 

6.92 

525.71 

6.3% 

SG6 

637.36 

638.54 

658.56 

659.98 

648.61 

12.33 

628.48 

3.1% 

SG8 

571.61 

575.27 

597.42 

IHBI 

SGIO 

557.94 

559.38 

SG12 

959.66 

962.17 

BIB 

IB^ 

SG14 

580.50 

579.57 

WBiBl 

592.22 

IHBI 

SG16 

537.34 

530.13 

534.10 

5.47 

427.48 

20.0% 

SG18 

497.14 

488.46 

491.19 

493.07 

492.46 

3.65 

430.07 

12.7% 

SG20 

543.07 

551.79 

549.79 

m 

mm 

■B 

Group  2:  Frame  Inner  Cap  (Farthest  From  Skin) 

Primary  loading  direction 

SGI 

876.17 

898.59 

807.80 

859.26 

860.46 

38.62 

555.17 

35.5% 

SG3 

733.30 

740.54 

685.05 

707.24 

716.53 

25.40 

473.59 

33.9% 

SG5 

681.88 

668.39 

699.98 

687.03 

684.32 

13.07 

459.47 

32.9% 

SG7 

11^1 

bbh 

B^BI 

Gage  damaged 

SG9 

^^KrimSfiW 

SGll 

SG13 

871.88 

807.36 

795.67 

820.94 

BB 

SG15 

525.25 

487.40 

494.77 

495.97 

500.85 

16.70 

651.97 

-30.2% 

SG17 

662.64 

602.36 

611.77 

617.50 

623.57 

26.78 

690.65 

-10.8% 

SG19 

579.73 

532.71 

542.87 

543.99 

549.82 

20.57 

690.08 

-25.5% 

Group  %  Error 

30.6% 

SG22 

230.82 

11.2% 

SG24 

306.58 

300.00 

293.25 

295.38 

298.80 

SG26 

173.34 

261.24 

322.65 

289.42 

261.66 

ISBBfl 

Large  Stdev 

SG28 

262.23 

264.86 

269.97 

255.33 

263.10 

6.09 

205.91 

Bl^ 

Group  %  Error 

20.6% 

SG21 

-33.01 

II^BD 

SG23 

103.10 

97.20 

84.43 

79.38 

11.00 

126.0% 

SG25 

195.74 

195.79 

185.93 

162.99 

185.11 

15.46 

74.0% 

SG27 

75.89 

77.90 

72.19 

KBI 

63.12 

12.6% 

Group  %  Error 

80.8% 
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TABLE  D-21 .  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP2 

LOAD  CONDITION  Ic  (Continued) 


CVP2  “  Load  Condition  Ic  (Continued) 

Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Average 

Stdev 

Group  5:  Skin,  Hoop  Direction 

Primary  loading  direction 

SG29T 

724.40 

726.61 

724.09 

737.12 

728.06 

iBHBB 

SG30T 

708.14 

712.39 

718.88 

721.67 

715.27 

818.80 

SG31T 

744.17 

749.94 

745.57 

KBHi 

3.82 

735.44 

1.3% 

Opposite  Gage  37 

SG32T 

WBEM 

W5iBB 

SG33T 

WSBil 

MW 

Btiil 

WSIB 

MUM 

SG34T 

IBBtiBI 

-19.5% 

SG35T 

BHBil 

709.41 

WIm 

MW! 

-8.5% 

SG36T 

KEHB8 

3.66 

838.82 

-15.7% 

SG37T 

9.85 

-12.5% 

Group  %  Error 

12.6% 

Group  6:  Skin 

Longitudinal  Direction 

Secondary  loading  direction 

SG29L 

252.24 

250.79 

265.07 

236.07 

251.04 

11.87 

221.39 

11.8% 

SG30L 

278.90 

273.92 

264.47 

261.84 

269.78 

7.99 

202.06 

25.1% 

SG31L 

223.87 

218.78 

206.40 

221.29 

217.58 

7.74 

142.44 

34.5% 

Opposite  Gage  37 

SG32L 

mSSM 

211.69 

13.78 

146.16 

31.0% 

SG33L 

174.01 

185.29 

150.25 

SG34L 

EBflH 

BBBHI 

MBBER 

221.54 

SG35L 

HiBBS 

BiHBI 

KEBEH 

196.44 

SG36L 

HiBBi 

HiBISB 

WEB 

115.33 

44.4% 

SG37L 

243.16 

RHBI 

236.54 

BB!9 

147.57 

37.6% 

Group  %  Error 

30.1% 

Group  7:  Skin,  45-degree  Direction 

546.34 

537.76 

514.42 

514.76 

528.32 

498.26 

MW 

498.50 

496.20 

475.55 

486.02 

489.07 

515.80 

473.58 

473.75 

454.80 

470.88 

468.25 

451.02 

mB 

Opposite  Gage  37 

SG32-45 

485.07 

486.84 

466.73 

465.91 

476.14 

11.37 

520.04 

SG33-45 

491.84 

489.11 

499.86 

500.04 

495.21 

5.59 

491.34 

SG34-45 

406.69 

414.51 

409.40 

410.91 

410.38 

3.26 

-32.0% 

questionable  gage 

SG35-45 

497.37 

491.06 

483.83 

489.63 

490.47 

BBli 

WiHBH 

-2.7% 

SG36-45 

507.63 

502.82 

521.87 

519.80 

513.03 

M5B8I 

13.1% 

SG37-45 

478.74 

479.51 

464.67 

479.07 

475.50 

MIBB 

-6.5% 

11.3% 
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TABLE  D-22.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP3, 

LOAD  CONDITION  la 


CVP3  -  Load  Condition  1  a 

Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Average 

Stdev 

Group  1 :  Frame  Outer  Cap  (Closest  to  Skin) 

Loading  direction 

SG6 

445.18 

441.21 

469.51 

462.70 

454.65 

13.62 

410.33 

9.7% 

SG9 

483.24 

476.35 

501.05 

491.73 

488.09 

10.69 

422.34 

13.5% 

Group 

%  Error 

11.9% 

Group  2:  Frame  Inner  Cap  (Farthest  From  Skin) 

Loading  direction 

SGI 

328.39 

276.12 

409.39 

414.21 

KtaBa 

601.41 

-68.4% 

377.86 

307.18 

473.21 

457.82 

WiBBB 

miHbb 

SG3 

421.35 

348.87 

130.49 

BH3EB 

2.2% 

SG4 

613.15 

529,65 

508.60 

85.52 

600.18 

-18.0% 

SG5 

397.36 

327.36 

415.57 

68.72 

612.17 

-47.3% 

5SB1 

405.24 

321.41 

496.61 

521.20 

381.07 

330.22 

428.06 

399.63 

BWE 

%  Error 

Group  3:  Stringer  Hat  (Closest  to  Skin) 

Negligible  strain 

SG12 

-7.14 

-6.05 

13.83 

23.53 

6.04 

15.13 

-6.55 

208.4% 

SG14 

m 

-55.31 

-69.18 

-65.50 

6.80 

-73.91 

-12.8% 

-31.80 

-32.26 

-12.54 

-12.83 

-22.36 

-121.32 

. 

_ 

- 

- 

- 

HIH 

Gage  damaged 

1^81 

-20.43 

-27.15 

-28.20 

IBES 

SG21 

-108.17 

-108.64 

-111.37 

■B! 

SG24 

-16.21 

-21.44 

-14,59 

8.13 

-11.03 

■3Q 

-65.80 

-496.6% 

SG25 

-79.95 

-77.65 

-66.38 

-74.24 

5.99 

-74.32 

-0.1% 

-24.30 

-22.69 

■11^^ 

-14.59 

10.31 

-729.5% 

-10.68 

-10.25 

■Ej^ 

MM 

2488.8% 

117.4% 

Group  4:  Stringer  Flange  (Farthest  From  Skin) 

SGlO 

-159.68 

-162.96 

-126.20 

-113.58 

-140.61 

24.50 

-256.93 

-82.7% 

SGll 

-139.34 

3.22 

-67.39 

51.6% 

-25.05 

-37.31 

-34.64 

-21.01 

-29.50 

7.73 

-61.40 

-108.1% 

-2.86 

-11.08 

-26.71 

[BEE! 

SG18 

-200.71 

-191.10 

SG19 

-297.60 

-293.43 

-305.38 

-319.95 

■H 

SG22 

38.90 

24.80 

26.52 

41.60 

SG23 

-310.86 

-307.90 

-308.57 

-288.91 

-304.06 

10.18 

-352.61 

-16.0% 

SG26 

-15.96 

-20.54 

-29.34 

-10.13 

-18.99 

8.11 

-61.80 

-225.4% 

-20.20 

-48.00 

BHBI 

WHclilS 

-52.87 

B3E 

HSHI 

BE3EI 

-121.55 

-103.96 

44.8% 
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TABLE  D-22.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP3 

LOAD  CONDITION  la  (Continued) 


CVP3  -  Loaci  Condition  la  (Continued) 

Experiment 

Analysis 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Average  Stdev 

Group  5:  Skin,  Hoop  Direction 

Loading  direction 

SG32T 

684.99 

6.28 

803.29 

■SB 

SG33T 

672.96 

688.69 

682.42 

672.27 

679.08 

7.90 

807.21 

-18.9% 

803.45 

805.16 

m 

652.85 

661.03 

636.16 

m 

MhlM 

Opposite  Gage  34 

SG36T 

764.18 

7.34 

802.08 

SG37T 

452.89 

467.93 

416.90 

414.00 

437.93 

26.70 

604.89 

SBiliBtSSIBlfSl 

SG38T 

766.41 

769.08 

759.20 

736.50 

757.80 

14.80 

813.54 

-7.4% 

SG39T 

717.92 

719.64 

712.96 

701.16 

712.92 

8.34 

804.06 

-12.8% 

SG40T 

526.05 

532.30 

522.19 

501.65 

520.55 

13.27 

583.99 

-12.2% 

Opposite  Gage  39 

Group  %  Error 

14.0% 

Group  6:  Skin,  Longitudinal  Direction 

Negligible  strain 

SG32L 

-13.33 

-18.54 

3.20 

-2.50 

-7.79 

9.92 

-69.32 

-789.8% 

SG33L 

-33.44 

-45.33 

-31.70 

10.22 

-75.76 

-139.0% 

SG34L 

-108.51 

-109.95 

-101.31 

13.09 

-149.49 

SG35L 

-78.73 

-96.51 

12.35 

-148.23 

-53.6% 

Opposite  Gage  34 

SG36L 

Ell! 

beq 

-13.49 

BBS 

-186.7% 

SG37L 

-150.66 

-150.70 

-143.18 

-136.62 

BIB 

Opposite  Gage  36 

SG38L 

-95.98 

-95.44 

-97.36 

-78.11 

-91.72 

9.11 

SG39L 

-2.81 

-6.92 

11.16 

-62.24 

-799.0% 

SG40L 

-154.74 

4.57 

-313.00 

-102.3% 

Opposite  Gage  39 

Group  %  Error 

99.6% 

SG32-45 

mm 

KBHR! 

BCTHSI 

SG33-45 

280.97 

278.37 

275.95 

B&9 

-29.5% 

SG34-45 

354.24 

352.97 

349.85 

362.02 

354.77 

5.17 

340.89 

3.9% 

laSSEBIil 

305.01 

303.52 

311.37 

314.05 

308.49 

5.03 

287.12 

6.9% 

Opposite  Gage  34 

SG36-45 

340.42 

332.76 

325.56 

6.07 

SG37-45 

■BaBfl 

■khTOI 

4.74 

Opposite  Gage  36 

SG38-45 

6.87 

-4.1% 

SG39-45 

BBHi! 

BBSS! 

8.27 

11.0% 

SG40-45 

217.65 

223.50 

208.74 

213.94 

215.96 

6.22 

149.71 

30.7% 

Opposite  Gage  39 

Group  %  Error 

12.9% 
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TABLE  D-23.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP3, 

LOAD  CONDITION  lb 


CVP3  -  Load  Condition  lb 


%  Error  Remarks 


-212.15 


-150.26 


Group  %  Error 


Group  1 :  Frame  Outer  Cap  (Closest  to  Skin 


-195.05  -202.13  -194.90  -201.06  8.13  -117.891  41.4% 


-146.58  -159.96  -157.41  -153.551  6.20|  -122.97 


Group  2:  Frame  Inner  Cap  (Farthest  From  Skin 


SGI 

-199.76 

-231.96 

-230.24 

-282.13 

SG2 

-262.11 

-310.42 

-334.72 

-409.52 

SG3 

755.96 

762.56 

662.97 

532.39 

SG4 

-14.97 

-10.77 

-84.78 

-211.26 

-337.36 

-424,15 

-312.35 

-436.87 

-438.79  -85.9% 


-602.18 


678.47  107.48 


-80.451  93,58| 


944.82 


-47.491  41.0% 


-595.22 


Group  %  Error 


Group  3:  Stringer  Hat  (Closest  to  Skin 


823.22 

817.43 

822.37  810,53 

818.39 

5.83 

1011.40 

1050.13 

1041.56  1017.80 

1030.22 

18.56 

1020.41 

998.39 

1002.76  990.82 

1003.10 

12.55 

800.77 

827.06 

833,35  811.19 

SG21 

513.62 

504.26 

513.03  484.78 

SG24 

888.54 

905.30 

909.80  893.09 

SG25 

1052.49 

1048.81 

1046.46  1027.66 

SG27 

964.45 

942.69  941.59 

SG29 

807.42 

799.00  796.36 

Group  4:  Stringer  Flange  (Farthest  From  Skin 


SGIO 

358.94 

356.12 

369.57 

355.77 

360.10 

6.47 

SGll 

364.53 

369.63 

372.46 

361.00 

366.91 

5.12 

1094.75 

1080.29 

1088.08 

361.27 


Group  %  Error 


196.47 

186.31 

376.15 

362.32 

566.69 


628.44 


647.16 


77.76  138.971 


782.72  20.60 


72.641  1077.35 
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TABLE  D-23.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP3, 

LOAD  CONDITION  lb  (Continued) 


Gage  Air-1 


_ CVP3  -  Load  Condition  lb  (Continued 


Experiment 


Air-2  Water- 1  Water-2 


Group  5:  Skin,  Hoop  Direction 


SG32T 

-276.96 

-278.08 

-281.48 

-266.37 

-275.72 

6.52 

SG33T 

-414.72 

-425.75 

-423.66 

-410.89 

-418.76 

7.10 

SG34T 

-352.17 

-343.88 

-347.59 

-334.89 

-344.63 

7.33 

SG35T 

-183.52 

-205.99 

-202.70 

-177.63 

-192.46 

14.00 

SG36T 

-402.93 

-416.97 

-414.69 

-406.61 

-410.30 

6.63 

SG37T 

-418.07 

-401.72 

-401.25 

-384.32 

-401.34 

13.78 

iSG38T 

-360.35 

-353.23 

-357.03 

-355.22 

3.02 

SG39T 

-279.38 

-281.54 

-279.54 

-264.33 

7.97 

SG40T 

-158.72 

-149.25 

-149.54 

-145.77 

-150.82 

5.54 

Group  %  ] 


SG32L 


SG33L 


SG34L 


SG35L 


SG36L 


SG37L 


SG38L 


SG39L 


SG40L 


Group  %  ] 


1067.39 


875.16 


850.73 


1076.61 


965.84 


898.61 


851.83 


808.81 


Group  6:  Skin,  Longitudinal  Direction 


837.68  14.95  688.49 


1059.531  1056.251  1030.56  1053.43  15.95  933.70 

871.50  879.74  7.75  892.35 


848.20  855.07  7.01  921.66 


1052.38  1068.32  11.23  936.28 


971.82  973.37 


906.06 


843.17  7.47  688.39 


WEHam 


842.83  844.38 


810.75  811.07  798.28  807.23  6.05  858.77 


Group  7:  Skin,  45-degree  Direction 


SG32-45  321.29 


-110.97 


SG33-45 


SG34-45 


SG35-45  184.61 


SG36-45  -109.321 


SG37-45  -256.59 


SG38-45 


SG39-45 


SG40-45  352.05 


Group  %  Error 


328.52  323.80 


-105.68 


182.77 


-92.42  -97.22  -111.76 


-187.01  -188.86  -193.68 


371.00 


3.52  9.48  108.9% 


9.68  176.38  -11.5% 


188.83  6.95  270.94  -43.5% 


10.59  415.36 


-12.9% 


32.7% 
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TABLE  D-24.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP3, 

LOAD  CONDITION  Ic 


Gage  Air-1 


_ CVP3  -  Load  Condition  Ic 

_  Experiment  _ _ Analysis 

Air-2  Water- 1  Water-2  Average  Stdev _ 


Group  1 :  Frame  Outer  Cap  (Closest  to  Skin 


%  Erron  Remarks 


Secondary  loading  direction 


SG6 

258.32 

246.40 

265.09 

274,00 

260.95 

11.63 

301.19 

SG9 

321.97 

303.36 

322.40 

330.44 

11.47 

309.44 

Group  %  Error 


Group  2:  Frame  Inner  Cap  (Farthest  From  Skin 


49.32  12.44  22.32  28.45  28.13  15.59  120.02 


-39.40  -103.59  -68.271  -89.62  -75.22  27.95  -31.80 


1142.93  1041.25  993.98  923.951  1025.53191.91  1294.43 


436.88  352.11  328.91  266.891  346.20|  70.351  467.23 


-30.59]  -109.91  -57.95]  -88.13 


-20.92]  -88.45] 


-71.65  34,681 


-7.44  -63.34  -45.04|  37.481 


40.15  33.281  117.30 


77.34  -2.45 


Group  %  Error  _ _ 


Group  3:  Stringer  Hat  (Closest  to  Skin 


SGI 2 1  836.44]  808.29  800.77  793.71  809.80  18.73  636.60 


SG14  954.65  938.30  916.50  902.87  928.08  22.95  996.80 
SG161 1024.261  978.5o|  957.221  945.781  976.44134.64!  972.90 


SG20|  779.08]  771.021  757.061  740.531  761.92  16.92  599.55 

SG2ll  39O.41I  383.141  374.021  347.251  373.7l|  I8.87I  334.84 


SG24|  910.39]  865.8l[  845.231  838.20  864.91  32.51  730.27 

SG25  964.141  953.09]  932.081  906,091  938.85125.571  997  52 


SG27|  950.311  917.9Q|  900.36  884.34  913.23  28.27  971.81 
SG29  794.38  773.87  773.62  759.03  775.2374.531  757.04 


Group  %  Error 


-15.4% 


3.2% 


10.1% 


-326.6% 


57.7% 


-26.2% 


-35.0% 


63.5% 


22,2% 


-192.2% 


29.8% 


SGIO 

276.02 

274.29 

302.99 

291.10 

286.10 

13.56 

155.45 

45-7% 

SGll 

264.03 

261.39 

252.96 

241.87 

255.06 

9.98 

281.44 

-10.3% 

SG13 

1080.08 

1048,25 

1029.64 

1026.94 

1046.23 

24.48 

1019.14 

2.6% 

SG15 

569.58 

566.44 

547.13 

542,00 

556.29 

13.76 

539.64 

3.0% 

SG18 

454.26 

464.61 

450,32 

434.36 

450.89 

12.56 

424.46 

5.9% 

SG19 

464.33 

461.58 

442.33 

418.30 

446.64 

21.27 

441.61 

1.1% 

SG22 

229.11 

208.41 

215.18 

217.80 

217.63 

8.62 

187.30 

13.9% 

SG23 

586.99 

554.49 

537.95 

525.74 

551-29 

26.55 

512.68 

7.0% 

SG26 

1084.98 

1051.49 

1028.29 

1015.45 

1045.05 

30.51 

1018.47 

2.5% 

SG28 

476,14 

476.36 

448.85 

442.71 

461.02 

17.77 

537.95 

-16.7% 

SG30 

264.46 

271.96 

152.71 

141.49 

207.66 

70.14 

348.43 

-67.8% 

SG31 

310.06 

289.52 

319.72 

308.69 

307.00 

12.64 

155.72 

49.3% 

Group  %  Error 

13.8%' 
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TABLE  D-24.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP3 

LOAD  CONDITION  Ic  (Continued) 


Experiment 

Remarks 

Gage 

Air-1 

Air-2 

JSBM 

Group  5:  Skin,  Hoo] 

p  Direction 

Secondary  loading  direction 

SG32T 

383.15 

391.52 

390.33 

411.49 

394.12 

12.15 

663.65 

-68.4% 

SG33T 

215.84 

229.88 

235.96 

254.97 

234.16 

16.23 

564.47 

-141.1% 

508.26 

KTHHI 

WB 

BBfiH 

-5.1% 

-19.6% 

Opposite  Gage  34 

ItfB 

-76.5% 

SG37T 

69.53 

68.55 

9.25 

280.91 

-309.8% 

Opposite  Gage  36 

SG38T 

442.99 

457.07 

449.34 

463.59 

453.25 

8.98 

525.27 

-15.9% 

SG39T 

430.63 

413.00 

12.51 

645.50 

-56.3% 

3.55 

449.72 

-31.7% 

Opposite  Gage  39 

Group  %  Error 

Group  6:  Skin,  Longitudinal  Direction 

Primary  loading  direction 

SG32L 

805.37 

789.80 

769.10 

750.38 

778.66 

24,00 

27.0% 

SG33L 

960.36 

939.71 

973,43 

29.71 

MEBBR 

19.7% 

SG34L 

720.69 

743.21 

17.81 

729.56 

1.8% 

SG35L 

739.22 

735.41 

718.71 

723.84 

IHBH 

ISS.ll 

-4.4% 

Opposite  Gage  34 

SG36L 

1004.92 

999.91 

965.00 

KBIBI 

978.53 

EHEH 

783.37 

mm 

SG37L 

851.25 

843.95 

830.62 

BBB 

mm 

Opposite  Gage  36 

SG38L 

839.83 

809.01 

797.55 

mm 

SG39L 

807.57 

795.28 

786.54 

18.82 

571.72 

SG40L 

696.26 

691.06 

678.51 

21.19 

634.03 

Opposite  Gage  39 

Group  %  Error 

16.9% 

631.57 

mm 

■■ 

114.47 

114.60 

mm 

KHii 

BB 

SG34-45 

531.24 

540.38 

549,29 

16.95 

540.37 

1.6% 

SG35-45 

473.63 

479.58 

10.16 

522.93 

-9.0% 

Opposite  Gage  34 

SG36-45 

187.68 

BB3 

263.43 

-42.9% 

SG37-45 

hdeo 

BHBil 

-9.01 

117.54 

851.9% 

Opposite  Gage  36 

SG38-45 

KBiin 

KBBiB 

691.13 

-6.2% 

SG39-45 

HSBHil 

KBBil 

638.87 

3.8% 

SG40-45 

643.70 

606.67 

582.26 

573.83 

601.62 

31,32 

598.79 

0.5% 

Opposite  Gage  39 

Group  %  Error 

14.8% 
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TABLE  D-25.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP4, 

LOAD  CONDITION  la 


CVP4  -  Load  Condition  1  a 

Experiment 

Analysis 

%  Error 

Remarks 

ISIBl 

Water- 1 

Water-2 

Water-3 

Group  1 :  Frame  Outer  Cap  (Closest  to  Skin) 

SG6 

440.62 

439.04 

416.63 

440.76 

437.50 

434.91 

10.31 

BHiiBa 

5.7% 

SG9 

473.30 

471.61 

454.64 

462.26 

462.11 

464.79 

7.67 

BEBBI 

9.1% 

Group  %  Error 

7.7% 

Loading  direction 

SGI 

BSE 

'■BB 

SG2 

835.98 

772.17 

WBBEBSi 

mm 

bbe 

SG3 

896.52 

634.68 

842.74 

881.88 

157.94 

477.95 

45.8% 

SG4 

790.64 

594.22 

734.56 

767.85 

110.38 

600.18 

21.8% 

744.26 

633.93 

770.78 

1164.63 

847.26 

612.17 

47.4% 

SG7 

iim 

HH 

- 

- 

- 

IIIH 

- 

B^H 

Gage  damaged 

SG8 

611.68 

62.51 

■SB 

35.7% 

Group  3: 

Stringer 

Hat  (Closest  to  Skin) 

SG12 

-30.84 

-30.19 

-41.07 

-39.99 

-39.90 

-36.40 

5.40 

-6.55 

82.0% 

SG14 

-234.92 

-167.97 

236.61 

745.37 

94.19 

406.90 

-73.91 

178.5% 

SG16 

-63.77 

II^B! 

BffilHBI 

SG17 

-42.24 

WSHEH 

BO 

BBO 

SG20 

-3.64 

-8.01 

BOB 

SG21 

-157.66 

-159.94 

BBB! 

BIM 

-164.10 

B!0 

-116.91 

SG24 

-35.40 

-34.51 

6.39 

-65.80 

-90.7% 

SG25 

BH 

-149.16 

13.75 

-74.32 

B^^ 

SG27 

BBiE 

ooa 

SG29 

b^b 

B^Q 

BSE 

BBS 

■I^B 

Group  4:  Stringer  Flange  (Farthest  From 

Skin) 

SGIO 

-129.05 

-165.97 

-143.17 

-134.14 

22.88 

-256.93 

SGll 

-73.25 

-93.05 

-82.41 

-81.38 

7.32 

-67.39 

■BB 

SGI3 

B|^B 

IBB 

^^B 

SG15 

BBS 

BBS 

BO 

B^B 

BEBBS 

SG18 

BBBB3 

BIHBH 

IBO 

BUBS 

SG19 

KBWEI 

BtBBH 

KBBH 

-297.51 

SG22 

^^Bl 

■HB 

^^B 

- 

- 

SG23 

-344.66 

-337.58 

-331.59 

-347.53 

-348.43 

-341.96 

7.19 

-352.61 

-3.1% 

SG26 

B^^ 

-61.80 

1656.7% 

SG28 

BSHBI 

HBB 

6.51 

BBaO 

SG30 

-32.10 

mnsE^ 

SG31 

BBKB 

BISHBI 

-257.95 

46.1% 
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TABLE  D-25.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP4, 

LOAD  CONDITION  la  (Continued) 


CVP4  -  Load  Condition  1  a  (Continued) 

Experiment 

Analysis 

%  Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Water-3 

Average 

Stdev 

Groups:  Skin,  Hoop  Direction 

SG32T 

774.92 

772.07 

792.78 

809.24 

791.77 

788.16 

15.11 

803.29 

-1.9% 

SG33T 

804.45 

800.49 

814.05 

14.77 

SG34T 

746.79 

742.23 

727,59 

733.87 

753.74 

mm 

IBIBI 

mm 

SG35T 

ISBBHi! 

mm 

mm 

SG36T 

EHBil 

760.73 

762.14 

751.49 

9.18 

802.08 

-6.7% 

SG37T 

459.27 

444.31 

BBfiB 

482.53 

462.82 

460.21 

14.36 

■aiHRM 

-31.4% 

SG38T 

796.39 

790.67 

793.14 

792.70 

801.76 

794.93 

4.33 

-2.3% 

SG39T 

775.12 

768.36 

780.13 

796.14 

785.20 

SG40T 

449.68 

Group  %  Error 

10.3% 

Group  6:  Skin,  Longitudinal  Direction 

SG32L 

41.53 

46.36 

29.59 

27.09 

29.23 

34.76 

8.61 

-69.32 

299.4% 

SG33L 

14.22 

21.02 

13.69 

-19.69 

-3.79 

5.09 

16.61 

-75.76 

1587.7% 

SG34L 

-97.65 

-93.51 

-63.98 

-112.58 

-116.06 

BilsB 

-149.49 

-54.5% 

SG35L 

-100.51 

-95.97 

-64.63 

-115.45 

BBIE 

-98.94 

-148.23 

-49.8% 

Opposite  Gage  34 

SG36L 

-13.49 

-11.17 

-11.26 

-50.10 

19.11 

-173.7% 

SG37L 

-179.28 

-184.36 

-259.57 

-187.22 

33.01 

-58.4% 

Opposite  Gage  36 

SG38L 

-107.51 

-94.68 

-97.74 

-110.14 

BIHBB 

-104.23 

7.52 

-141.09 

-35.4% 

SG39L 

2.66 

12.66 

12.41 

-5.86 

3.40 

8.97 

-62.24 

1933.2% 

SG40L 

-166.23 

-155.36 

-167.10 

4.79 

-313.00 

-93.2% 

Opposite  Gage  39 

Group  %  Error 

82.2% 

SG32-45 

425.30 

434.40 

436.13 

mm 

mm 

SG33-45 

420.39 

417.23 

417.09 

8.63 

mE 

mm 

SG34-45 

322.46 

323.99 

336.74 

331.88 

12.74 

340.89 

-2.7% 

SG35-45 

307.00 

305.17 

349.26 

328.08 

318.70 

18.02 

SG36-45 

336.84 

331.94 

318.81 

331.33 

339.95 

-4.8% 

SG37-45 

BHKI! 

KEHBI 

EHBI 

mmm 

SG38-45 

SG39-45 

BBiBI 

IHBB 

SG40-45 

152.77 

149.08 

145.05 

177.09 

IHEB 

BB3BI 

Group  %  Error 

11.5% 
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TABLE  D-26.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP4, 

LOAD  CONDITION  lb 


C VP4  -  Load  Condition  1  b 

Experiment 

Gage 

IBBH 

Group  1 :  Frame  Outer  Cap  (Closest  to  Skin) 

SG6 

-147.39 

-146.64 

-136.29 

-135.86 

-149.96 

-143.23 

6.64 

-117.89 

17.7% 

SG9 

-154.46 

-155.82 

-146.22 

-142.41 

-160.90 

-151.96 

7.50 

-122.97 

19.1% 

Group  %  Error 

18.4% 

Group  2:  Frame  Inner  Cap  Farthest  From 

Skin) 

SGI 

-349.18 

-309.88 

-309.61 

-333.88 

-346.08 

-438.79 

SG2 

-580.73 

-538.51 

-525.64 

-533.15 

HE 

-576.56 

-602.18 

SG3 

390.09 

408.72 

384.69 

333.64 

307.18 

364.86 

42.59 

944.82 

-159.0% 

SG4 

55.09 

-63.99 

-106.17 

-25.99 

66.53 

-47.49 

-82.7% 

SG5 

-608.95 

123.47 

SG7 

. 

- 

- 

- 

- 

_ 

- 

- 

Gage  damaged 

SG8 

-385.66 

Group  3: 

Stringer 

Hat  (Closest  to  Skin) 

SG12 

756.21 

754.25 

725.77 

735.25 

762.55 

746.81 

15.55 

664.24 

11.1% 

SG14 

BIB 

1104.93 

nrn, 

1088.70 

1101.55 

■BB 

SG16 

754.90 

755.25 

1123.43 

SG17 

886.74 

898.03 

SG20 

787.27 

812.74 

835.84 

20.76 

693.62 

SG21 

466.48 

468.12 

418.75 

451.74 

467.38 

454.49 

21.10 

442.76 

2.6% 

SG24 

912.11 

909.89 

880.30 

893.26 

908.88 

900.89 

13.72 

832.61 

7.6% 

SG25 

1137.48 

1140.09 

1105.47 

1134.73 

1119.20 

26.83 

1101.58 

W/BEt 

SG27 

723.81 

728.83 

1122.08 

SG29 

537.89 

IBIS 

Group  %  Error 

25.1% 

Group  4:  Stringer  Flange  (Farthest  From  Skin) 

SGIO 

343.62 

346.18 

334.73 

348.30 

345.18 

5.24 

311.50 

9.3% 

SGll 

453.86 

449.79 

444.55 

447.71 

456.98 

4.92 

333.86 

25.9% 

SG13 

1037.70 

1032.00 

1034.55 

BBBil 

BHHH3 

-8.5% 

SG15 

492.02 

wm 

SG18 

635.46 

mm 

603.08 

605.64 

SG19 

859.88 

857.75 

824.27 

681.34 

817.06 

SG22 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Gage  damaged 

SG23 

912.33 

902.63 

884.74 

852.32 

905.49 

891.50 

24.15 

813.96 

8.7% 

SG26 

1022.48 

1024.34 

995.27 

987.34 

1021.15 

iHPim 

1114.38 

SG28 

485.50 

484.24 

476.83 

477.36 

SG30 

393.06 

396.48 

375.02 

407.10 

MHB! 

WfSI 

SG31 

347.00 

333.05 

327.30 

334.62 

318,19| 

332.03 

10.56 

311.741 

WBE 

Group  %  Error 

11.4% 
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TABLE  D-26.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP4, 

LOAD  CONDITION  lb  (Continued) 


CVP4  -  Load  Condition  lb  (Continued) 

Experiment 

IBiIPP 

Remarks 

Gage 

Groups:  Skin,  Hoop  Direction 

-229.53 

-232.37 

-232.72 

-239.19 

-216.65 

-230.09 

-23.56 

89.8% 

-522.38 

WSl 

-85.36 

SG34T 

KB3E!i! 

-346.55 

-359.83 

-345.48 

mm 

KRi! 

BaBB! 

IB 

SG35T 

B3H9H1 

Em 

BIHBil 

HiBB 

BBBi! 

mm 

Opposite  Gage  34 

SG36T 

B!83BI 

KHBi 

mm 

BHiBI 

m 

BliHB! 

SG37T 

-289.57 

-289.98 

-289.65 

-277.52 

-273.25 

-283.99 

m 

BBiBI 

SG38T 

-339.20 

-343.11 

ms 

B53B! 

8.93 

1.9% 

SG39T 

-244.61 

-247.44 

BBiliB 

BCTEB 

IHBB 

81.9% 

SG40T 

-154.11 

-160.04 

-155.42 

-151.81 

-146.92 

-153.66 

KfH 

-118.49 

RBPRSS^ESI 

Group  %  Error 

65.2% 

Loading  direction 

SG32L 

877.82 

859.65 

18.29 

688.49 

19.9% 

SG33L 

881.86 

878.14 

839.31 

849.66 

866.52 

-7.8% 

SG34L 

916.48 

909.65 

872.94 

894.67 

917.45 

902.24 

18.74 

1.1% 

SG35L 

885.91 

911.38 

895.09 

-3.0% 

SG36L 

1032.30 

1030.15 

1003.81 

1006.08 

IHH9 

SG37L 

963.59 

986.88 

949.07 

966.82 

IBB 

B85B9 

Opposite  Gage  36 

SG38L 

936.09 

934.67 

907.47 

922.47 

BBBl 

SG39L 

852.97 

851.42 

840.82 

843.76 

849.01 

688.39 

18.9% 

SG40L 

833.72 

830.87 

811.52 

822.14 

826.24 

858.77 

-3.9% 

Group  %  Error 

10.1% 

Group  7:  Skin,  45>degree  Direction 

373.03 

390.08 

4.0% 

-293.06 

ms 

-259.39 

E5H3 

103.7% 

SG34-45 

wsnsBi 

msBm 

223.04 

EES 

176.38 

20.9% 

SG35-45 

288.68 

292.68 

292.81 

286.10 

7.64 

270.94 

5.3% 

Opposite  Gage  34 

SG36-45 

-67.66 

-74.22 

-81.39 

-78.33 

5.71 

15.39 

120.1% 

SG37-45 

muM 

Opposite  Gage  36 

SG38-45 

mm 

BEHBE 

KIBB9 

BEHHtI 

BBBR 

SG39-45 

BIB 

BBBI 

WBE 

SG40-45 

1.44 

415.36 

Group  %  Error 

34.0% 
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TABLE  D-27.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP4, 

LOAD  CONDITION  Ic 


Air-2  Water- 1  Water-2  Water-3  Average  S 


Group  1 :  Frame  Outer  Cap  (Closest  to  Skin 


283.50 

280.95  262.82 

287.39  292.33 

322.94 

318.52  292.74 

316.86  327.29 

Group  3:  Stringer  Hat  (Closest  to  Skin 


691.03 


Secondary  loading  direction 


11.24 

301.19 

13.45 

309.44 

47.2% 

126.8% 

1009.97  1276.34 

1192.50 

1294.43 

-8.5% 

460.15  626.31 

564.98 

103.89 

467.23 

17.3% 

-17754,56  617.63 

-3266.94 

8100.48 

-26.18 

99.2% 

Secondary  loading  direction 


18.75 

636.60 

7.9% 

367.33 

996.80 

-130.2% 

830.991  828.511  813.4l| 


297.16  313.50 

306.57 

13.48 

820.05  837.13 

826.02 

9.34 

942.73  965.22 

958.90 

19.37 

1  997.52 

Group  4:  Stringer  Flange  (Farthest  From  Skin 


296.90  278.44  309.20  324.17  305.29 


369.86  356.43 


364.35  372.40  366.04 


1018.96 

418.02 

372.01 


520.88 


18.15  155.45 


6.15  281.44 


SG23  581.10  587.14  576.04 


001.15  991.71 
437.24  439.431  425.05 
335.64  338.20  328.69 
258.56  263.16  248.51 


Group  %  Error 


977.89  996.18 


445.07  437.79 

342.16  336.01 _ 

279.06  260.59  261.98 
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TABLE  D-27.  COMPARISON  OF  MEASURED  AND  PREDICTED  STRAINS  FOR  CVP4, 

LOAD  CONDITION  Ic  (Continued) 


CVP4  -  Load  Condition  Ic  (Continued) 


Experiment 

Analysis 

%Error 

Remarks 

Gage 

Air-1 

Air-2 

Water- 1 

Water-2 

Water-3 

Average 

Stdev 

Group  5:  Skin,  Hoop  Direction 

Secondary  loading  direction 

467.57 

466.72 

496.85 

488.55 

473.30 

bd 

13.44 

663.65 

313.98 

324.71 

371.91 

337.94 

324.59 

461.29 

461.56 

473.08 

451.69 

464.11 

422.05 

428.87 

449.84 

460.24 

427.50 

HSBB 

msm 

Opposite  Gage  34 

SG36T 

282.33 

282.92 

310.08 

290.30 

284.61 

BB! 

SG37T 

154.02 

184.02 

177.86 

154.25 

IB 

Opposite  Gage  36 

SG38T 

498.39 

499.14 

504.69 

493.58 

499.75 

499.11 

MM 

SG39T 

474.17 

478.60 

484.61 

491.22 

481.03 

BStB 

SG40T 

283.83 

290.42 

283.07 

302.28 

285.72 

449.72 

Opposite  Gage  39 

Group  %  I 

Error 

Group  6:  Skin,  Longitudinal  Direction 

Primary  loading  direction 

814.17 

813.32 

773.78 

791.25 

818.51 

802.21 

19.11 

842.50 

830.91 

767.97 

796.56 

829.86 

WEB 

SG34L 

781.07 

778.57 

744.58 

752.23 

774.74 

729.56 

772.60 

770.59 

740.47 

743.85 

766.43 

758.79 

IB 

755.72 

Opposite  Gage  34 

5SH8IB 

937.87 

935.84 

917.09 

896.11 

931.20 

IHIB 

SG37L 

765.55 

764.66 

761.03 

752.94 

760.06 

BSSl 

Opposite  Gage  36 

SG38L 

794.50 

793.51 

778.56 

781.63 

796.13 

788.87 

SG39L 

783.76 

778.10 

771.61 

764.39 

783.71 

MBS 

571.72 

be 

SG40L 

675.05 

670.82 

656.26 

674.69 

674.76 

670.31 

634.03 

5.4% 

Opposite  Gage  39 

Group  % 

Error 

Group  7:  Skin,  45-degree  Direction 

SG32-45 

719.39 

713.17 

712.03 

716.87 

730.26 

718.35 

wnffi 

hee 

7.9% 

SG33-45 

175.90 

177.66 

179.71 

172.32 

184.56 

MBS 

-45.2% 

SG34-45 

558.00 

555.00 

555.45 

546.95 

551.31 

r  540.37 

2.3% 

SG35-45 

539.02 

539.60 

555.63 

545.35 

530.85 

542.09 

MB 

3.5% 

Opposite  Gage  34 

SG36-45 

236.81 

239.92 

276.05 

233.25 

237.02 

-7.7% 

SG37-45 

49.36 

54.17 

127.19 

88.87 

65.30 

76.98 

31.95 

117.54 

-52.7% 

Opposite  Gage  36 

SG38-45 

700.24 

701.61 

715.22 

703.04 

700.54 

704.13 

6.30 

691.13 

1.8% 

SG39-45 

706.65 

701.55 

708.41 

719.06 

707.06 

708.55 

6.43 

638.87 

9.8% 

SG40-45 

539.82 

538.04 

531.32 

556.96 

538.28 

540.89 

9.56 

598.79 

-10.7% 

Opposite  Gage  39 

Group  %  Error 

9.1% 
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TABLE  D-28.  SUMMARY  OF  GROUP  PERCENTAGE  ERRORS  BETWEEN  THE 
MEASURED  AND  PREDICTED  STRAINS 


CVPl 

Gage  Group 

Load  Condition  la 

Load  Condition  1  b 

Load  Condition  1  c 

%  Erroi 

Remarks 

Remarks 

Vo  Error 

Remarks 

1 .  Frame  Outer  Cap  (Closest  to  skin) 

\32% 

Loading  direction 

35.4% 

12.3% 

Primary  loading  direction 

2.  Frame  Inner  Cap  (Farthest  from  skin^ 

2\A% 

Loading  direction 

26.5% 

26.0% 

Primary  loading  direction 

3.  Stringer  Hat  (Closest  to  skin) 

93.7% 

2.2% 

19.9% 

4.  Stringer  Flange  (Farthest  from  skin) 

26.8% 

35.0% 

85.0% 

5.  Skin,  Hoop  Direction 

9.0% 

Loading  direction 

8.1% 

10.3% 

Primary  loading  direction 

6.  Skin,  Longitudinal  Direction 

39.3% 

Loading  direction 

17.2% 

Secondary  loading  direction 

7.  Skin,  45-degree  Direction 

12.6% 

CVP2 

Gage  Group 

Load  Condition  la 

Load  Condition  I  b 

Load  Condition  1  c 

%  Error 

Remarks 

Vo  Error 

Remarks 

%  Error 

Remarks 

1 .  Frame  Outer  Cap  (Closest  to  skin) 

16.7% 

Loading  direction 

47.9% 

15.6% 

Primary  loading  direction 

2.  Frame  Inner  Cap  (Farthest  from  skin) 

23.5% 

Loading  direction 

118.5% 

30.6% 

Primary  loading  direction 

3.  Stringer  Hat  (Closest  to  skin) 

177.9% 

26.7% 

20.6% 

4.  Stringer  Flange  (Farthest  from  skin) 

45.5% 

9.8% 

80.8% 

5.  Skin,  Hoop  Direction 

13.0% 

Loading  direction 

16.5% 

12.6% 

Primary  loading  direction 

6.  Skin,  Longitudinal  Direction 

59.4% 

7.6% 

Loading  direction 

30.1% 

Secondary  loading  direction 

7.  Skin,  45-degree  Direction 

12.6% 

40.0% 

11.3% 

CVP3 

Gage  Group 

Load  Condition  la 

Load  Condition  lb 

Load  Condition  1  c 

%  Error 

Remarks 

Remarks 

%>  Error 

Remarks 

I .  Frame  Outer  Cap  (Closest  to  skin) 

11.9% 

Loading  direction 

35.0% 

Secondary  loading  direction 

2.  Frame  Inner  Cap  (Farthest  from  skin) 

42.4% 

Loading  direction 

62.6% 

29.8% 

Secondary  loading  direction 

3.  Stringer  Hat  (Closest  to  skin) 

117.4% 

12.1% 

11.9% 

4.  Stringer  Flange  (Farthest  from  skin) 

44.8% 

7.4% 

13.8% 

5.  Skin,  Hoop  Direction 

Loading  direction 

58.1% 

54.2% 

Secondary  loading  direction 

6.  Skin,  Longitudinal  Direction 

99.6% 

Loading  direction 

16.9% 

Primary  loading  direction 

7.  Skin,  45-degree  Direction 

12.9% 

32.7% 

14.8% 

CVP4 

Gage  Group 

Load  Condition  la 

Load  Condition  lb 

Load  Condition  1  c 

%  Error 

Remarks 

%  Error 

Remarks 

Vo  Error 

Remarks 
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TABLE  D-30.  STRESS-INTENSITY  FACTOR  RANGE  CALCULATIONS  FOR  PANELS 
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FIGURE  D-1.  CVPl  AND  CVP2  PENAL  CONFIGURATION  AND  STRAIN  GAGE 

LOCATIONS 
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FIGURE  D-2.  CVP3  AND  CVP4  PENAL  CONFIGURATION  AND  STRAIN  GAGE 

LOCATIONS 
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FIGURE  D-5.  FINITE  ELEMENT  MODEL  OF  CVPl  AND  CVP2,  SHOWING  DETAILED 
MESHES  OF  FINGER  DOUBLERS,  FRAMES,  STRINGERS,  AND  CRACK  REGION 
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FIGURE  D-6.  FINITE  ELEMENT  MODEL  OF  CVP3  AND  CVP4,  SHOWING  DETAILED 
MESHES  OF  FINGER  DOUBLERS,  FRAMES,  STRINGERS,  AND  CRACK  REGION 
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FIGURE  D-7.  SCHEMATIC  OF  LAP  JOINT  AND  CORRESPONDING  FINITE 

ELEMENT  REPRESENTATION 
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FIGURE  D-8.  GROUPING  OF  STRAIN  GAGES  ACCORDING  TO  LOCATION  AND 

MEASURE  DIRECTION 
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FIGURE  D-9.  FATIGUE  CRACK  GROWTH  DATA  FOR  2024-T3  ALUMINUM  WITH 

VARIOUS  R-RATIOS 
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FIGURE  D-10.  FINITE  ELEMENT  MESH  IN  THE  VICINITY  OF  A  CRACK  TIPS 
USED  IN  THE  FATIGUE  CRACK  GROWTH  ANALYSIS 
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FIGURE  D-1 1 .  RAMP  FUNCTION  USED  IN  THE  FATIGUE  CRACK  GROWTH 

ANALYSIS 
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FIGURE  D-12.  DEFINITION  OF  FOUR  STRESS-INTENSITY  FACTORS  AND 
CRACK  TP  ELEMENTS  AND  NODES  FOR  THE  MCCI  METHOD 


FIGURE  D-13.  ALGORITHM  FOR  THE  CYCLE-BY-CYCLE  CRACK  GROWTH 

ANALYSIS 
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FIGURE  D-14.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la 
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FIGURE  D-14.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-15.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la 
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FIGURE  D-15.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-16.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la 
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FIGURE  D-17.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la 
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FIGURE  D-18.  MEASURED  AND  PREDICTED  HOOP  STRAIN  FOR  GROUP  5  GAGES 
IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la 
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FIGURE  D-18.  MEASURED  AND  PREDICTED  HOOP  STRAIN  FOR  GROUP  5  GAGES 
IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-19.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR 
GROUP  6  GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la 
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FIGURE  D-19.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR  GROUP  6 
GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  1  a  (Continued) 
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FIGURE  D-20.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la 
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FIGURE  D-20.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-21.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  I  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb 
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FIGURE  D-21.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-22.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb 
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FIGURE  D-22.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-23.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ib 
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FIGURE  D-24.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb 
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FIGURE  D-25.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb 
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FIGURE  D-25.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-26.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR 
GROUP  6  GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb 
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FIGURE  D-26.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR  GROUP 
6  GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ib  (Continued) 
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FIGURE  D-27.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb 
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FIGURE  D-27.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-28.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic 
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FIGURE  D-28.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-29.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic 
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FIGURE  D-29.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-30.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic 
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FIGURE  D-31.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic 
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FIGURE  D-32.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic 
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FIGURE  D-32.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-33.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR 
GROUP  6  GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic 
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FIGURE  D-33.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR  GROUP 
6  GAGES  IN  SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-34.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVP 1  AND  CVP2,  LOAD  CONDITION  1  c 
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FIGURE  D-34.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVPl  AND  CVP2,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-35.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la 
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FIGURE  D-36.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la 
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FIGURE  D-36.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-37.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la 
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FIGURE  D-37.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-38.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la 
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FIGURE  D-38.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVP3  AND  CVP4,  LOAD  CONDITION  1  a  (Continued) 
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FIGURE  D-39.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la 
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FIGURE  D-39.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-40.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR 
GROUP  6  GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la 
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FIGURE  D-40.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR  GROUP 
6  GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-41.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la 
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FIGURE  D-41 .  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  la  (Continued) 
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FIGURE  D-42.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb 
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FIGURE  D-43.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb 
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FIGURE  D-43.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-44.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ib 
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FIGURE  D-44.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-45.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb 
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FIGURE  D-45.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-46.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb 
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FIGURE  D-46.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-47.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR 
GROUP  6  GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb 
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FIGURE  D-47.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR  GROUP  6 
GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-48.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ib 
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FIGURE  D-48.  MEASURED  AND  PREDICTED  45"  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  lb  (Continued) 
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FIGURE  D-49.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  1  GAGES  IN 
FRAME  OUTER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 
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FIGURE  D-50.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 
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FIGURE  D-50.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  2  GAGES  IN 
FRAME  INNER  CAPS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-51.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 
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FIGURE  D-5 1 .  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  3  GAGES  IN 
STRINGER  HATS  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-52.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 
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FIGURE  D-52.  MEASURED  AND  PREDICTED  STRAINS  FOR  GROUP  4  GAGES  IN 
STRINGER  FLANGES  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-53.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5 
GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 
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FIGURE  D-53.  MEASURED  AND  PREDICTED  HOOP  STRAINS  FOR  GROUP  5  GAGES 
IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-54.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR 
GROUP  6  GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 
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FIGURE  D-54.  MEASURED  AND  PREDICTED  LONGITUDINAL  STRAINS  FOR  GROUP  6 
GAGES  IN  SKIN  MID-BAY  OF  CVP3  AND  CVP4.  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-55.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic 
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FIGURE  D-55.  MEASURED  AND  PREDICTED  45°  STRAINS  FOR  GROUP  7  GAGES  IN 
SKIN  MID-BAY  OF  CVP3  AND  CVP4,  LOAD  CONDITION  Ic  (Continued) 
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FIGURE  D-56.  FINITE  ELEMENT  SIMULATIONS  OF  DEFORMATION  PROCESSES  AT 
CRACK  TIPS  FOR  CVPl  AND  CVP2  DISPLACEMENTS  SCALED  BY  25 
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FIGURE  D-57.  FINITE  ELEMENT  SIMULATIONS  OF  DEFORMATION  PROCESSES  AT 
CRACK  TIPS  FOR  CVP3  AND  CVP4  DISPLACEMENTS  SCALED  BY  40 
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FIGURE  D-58.  MIXED-MODE  STRESS-INTENSITY  FACTOR  RANGES  AS  A  FUNCTION 
OF  HALF  CRACK  LENGTH  FOR  PANELS  CVPl  AND  CVP2 
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FIGURE  D-59.  MIXED-MODE  STRESS -INTENSITY  FACTOR  RANGES  AS  A  FUNCTION 
OF  HALF  CRACK  LENGTH  FOR  PANELS  CVP3  AND  CVP4 
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FIGURE  D-60.  HALF  LENGTH  OF  THE  LEAD  CRACK  AS  A  FUNCTION  OF  NUMBER 
OF  FATIGUE  CYCLES  FOR  PANELS  CVPl  AND  CVP2 
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FIGURE  D-61.  HALF  LENGTH  OF  THE  LEAD  CRACK  AS  A  FUNCTION  OF  NUMBER 
OF  FATIGUE  CYCLES  FOR  PANELS  CVP3  AND  CVP4 
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APPENDIX  E— RAW  STRAIN  GAGE  DATA 


SUMMARY. 

The  strain  distribution  was  measured  and  predicted  at  ten  equal  load  increments  up  to  the 
maximum  values  for  load  sequences  la  through  Ic  in  tables  E-1  and  E-2  for  the  longitudinal  lap 
joint  and  circumferential  butt  joint  panels,  respectively.  In  general,  for  each  panel,  the  strain 
survey  test  was  repeated  twice  using  water  and  twice  using  air  to  determine  the  repeatability  of 
the  results  and  the  effect  of  the  pressurizing  media.  For  panel  CVPl,  load  condition  lb  was 
conducted  twice  only  using  water. 

The  raw  data  from  the  strain  survey  for  the  strain  gages  in  each  panel  is  provided  in  the  tables  of 
this  appendix.  In  these  tables,  for  each  test  condition  (la,  lb,  and  Ic)  and  run  (Air  1  and  2, 
Water  1  and  2),  applied  loads  and  strains  were  measured  at  each  gage  at  each  of  the  ten  equal 
load  increments  up  to  the  maximum  loads  listed.  For  the  applied  loads,  the  pressure  is  in  units  of 
psi,  the  12  frame  load  assemblies,  frames  1-12,  are  in  units  of  lbs.,  the  14  hoop  load  assemblies, 
hoops  1-14,  are  in  units  of  lbs.,  and  the  8  longitudinal  load  assembles,  long.  1-8,  are  in  units 
of  lbs.  The  strains  measured  at  the  gages  are  in  units  of  qs. 

For  all  tests,  the  applied  loads  were  within  ±2%  of  the  prescribed  values  listed  in  table  E-1  and 
E-2.  Valid  strain  readings  were  obtained  from  all  gages  in  CVPl,  tables  E-3  through  E-12.  For 
CVP2,  tables  E-1 3  through  E-24,  bad  strain  readings  were  obtained  for  gages  7  and  26;  for 
CVP3,  tables  E-25  through  E-36,  bad  strain  readings  were  obtained  for  gage  17;  and  for  CVP4, 
tables  E-37  through  E-48,  bad  strain  readings  were  obtained  for  gages  7  and  22.  These  gages 
short-circuited  due  to  moisture  absorption  during  panel  pressurization  using  water.  Apparently, 
the  coating  of  these  gages  was  not  sufficient  to  protect  the  gages  from  the  environment. 

TABLE  E-1.  LOADING  CONDITIONS  OF  PANELS  CVPl  AND  CVP2  FOR 

THE  STRAIN  SURVEY 


Load 

Condition 

Maximum  Load 

Pressure  (psi) 

Hoop  (lb.) 

Frame  (lb.) 

Long,  (lb.) 

la 

10.1 

8874 

2089 

0 

lb 

0 

0 

0 

4667 

Ic 

10.1 

8874 

2089 

4667 

TABLE  E-2.  LOADING  CONDITIONS  OF  PANELS  CVP3  AND  CVP4  FOR 

THE  STRAIN  SURVEY 


Load 

Condition 

Maximum  Load 

Pressure  (psi) 

Hoop  (lb.) 

Frame  (lb.) 

Long,  (lb.) 

la 

8.8 

7731 

1822 

0 

lb 

0 

0 

0 

12260 

Ic 

8.8 

7731 

1822 

12260 

E-1 


TABLE  E-3.  CVPl,  AIR  1,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6,00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.01 

1.00 

2.03 

3.07 

4.04 

5.06 

6.06 

7.05 

8.10 

9.09 

10.10 

Frame- 1 

-12.26 

214.37 

412.52 

624.79 

825.34 

1043.59 

1279.62 

1464.69 

1668.99 

1904.09 

2098.13 

Frame-2 

-91.70 

202.82 

407.85 

620.18 

862.31 

1058.06 

1278.67 

1460.01 

1676.50 

1899.61 

2081.36 

Frame-3 

-12.19 

192.44 

554.02 

617.31 

838.88 

1042.00 

1283.46 

1455.26 

1670.20 

1891.87 

im.Ai 

Frame-4 

3.53 

213.32 

423.92 

619.33 

825.43 

1045.79 

1271.89 

1469.38 

1674.07 

1890.61 

2086.75 

Frame-5 

36.05 

208.19 

417.38 

621.72 

822.94 

1041.90 

1249.34 

1438.50 

1659.02 

1881.05 

2091.29 

Frame-6 

-17.20 

190.24 

427.25 

625.51 

824.26 

1062.41 

1270.62 

1442.19 

1686.87 

1890.82 

2091.56 

Frame-7 

-80.41 

189.50 

420.62 

622.67 

838.93 

1065.95 

1243.55 

1451.10 

1687.53 

1904.88 

2081.34 

Frame-8 

-40.96 

206.30 

423.40 

630.39 

837.80 

1059.42 

1266.08 

1457.91 

1673.43 

1880.21 

2077.11 

Frame-9 

27.35 

196.53 

415.47 

627.67 

838.42 

1096.81 

1270.21 

1454.71 

1722.71 

1894.46 

2071.95 

Frame- 10 

29.97 

198.11 

415.30 

674.01 

805.74 

1058.43 

1265.17 

1451.90 

1658.89 

1907.07 

2095.45 

Frame- 11 

-54.76 

225.91 

414.23 

624.72 

830.75 

1064.13 

1269.34 

1451.56 

1672.07 

1924.81 

2106.88 

Frame- 12 

-45.96 

217.10 

444.70 

636.19 

829.80 

1020.42 

1280.74 

1455.24 

1669.16 

1875.97 

2110.94 

17.07 

910.35 

1807.35 

2648.63 

3547.13 

4425.91 

5334.58 

6199.47 

7122.46 

8000.89 

8909.92 

16.59 

900.40 

1795.26 

2690.11 

3562.52 

4443.00 

5312.61 

6186.68 

7105.48 

7976.40 

8879.50 

51.59 

880.40 

1769.54 

2655.14 

3543.94 

4463.61 

5321.35 

6192.22 

7109.76 

8000.68 

8876.52 

-30.01 

892.05 

1812.25 

2656.23 

3535.18 

4422.28 

5313.26 

6180.88 

7162.43 

7998.98 

8907.05 

-16.17 

764.98 

1789.06 

2672.99 

3549.09 

4446.45 

5315.96 

6186.28 

7122.53 

7997.11 

8872.58 

186.80 

900.23 

1792.50 

2681.05 

3550.62 

4433.93 

5326.74 

6164.47 

7131.25 

7995.59 

8892.48 

-50.80 

894.19 

1791.74 

2751.31 

3542.70 

4433.30 

5305.84 

6188.27 

8885.45 

Hooo-8 

5.81 

871.58 

1788.78 

2669.17 

3541.81 

4466.94 

5273.35 

6167.92 

7130.30 

8011.49 

8883.68 

99911 

9.75 

874.63 

1773.75 

2663.94 

3551.96 

4458.89 

5287.19 

6173.12 

7111.26 

8004.07 

8889.83 

-1.13 

887.03 

1787.53 

2659.21 

3543.21 

4449.68 

5317.73 

6201.47 

7122.69 

8876.92 

-39.94 

899.85 

1782.06' 

2664.45 

3546.48^ 

4431.07 

5309.77 

8007.58 

8887.33 

44.86 

888.31 

1786.99 

2646.94 

3551.01 

4440.96 

5323.15 

6197.30 

7117.17 

8000.16 

8896.37 

l!Wlf!lCTi 

76.73 

907.53 

1760.22 

2620.51 

3547.18 

443O.O7I 

5327.44 

6164.86 

8909.49 

BHBIM 

-67.07 

902.15 

1781.56 

2676.07 

3540.40 

4457.62 

5337.21 

6186.37 

7133.67 

8028.97 

8900.31 

2.74 

-10.99 

-7.24 

5.24 

-7.24 

-7.24 

31.47 

2.74- 

7.74 

8.99 

2.74 

m^m 

-1.46 

108.13 

11.79 

-18.32 

34.67 

-12.30 

-15.92 

3.36 

51.53 

-14.71 

-15.91 

10.28 

-1.24  ^ 

-14.05 

-19.17 

7.72 

17.97 

17.97 

-21,73 

1.32 

14.13 

-34.53 

-18.09 

-15.56 

-18.09 

91.79 

-5.46 

141.03 

-7.99 

-28.19 

-20.61 

\121 

-0.41 

-48.59 

-1.41 

-37.15 

31.47 

-22.86 

60.06 

100.11 

-52.88 

-47.16 

14.31 

128.68 

QE99I 

-28.79 

26.49 

-28.79 

130.80 

-13.71 

-26.28 

51.64 

83.04 

-23.77 

-21  m 

22.73 

9^99 

85.01 

157.31 

-35.10 

-24.07 

103.39 

35.98 

206.38 

89.91 

21.28 

9.02 

-27.75 

-48.48 

17.97 

32.74 

-16.49 

8.13 

-18.95 

-2.95 

-0.49 

19.20 

4.44 

-20.18 

SGI 

-97.46 

-196.03 

-163.27 

-141.63 

-58.45 

33.52 

149.71 

196.44 

313.35 

378.00 

474.51 

SG2 

8.06 

50.20 

102.61 

154.27 

209.42 

269.10 

331.11 

386.09 

450.04 

507.16 

569.76 

SG3 

-74.91 

-167.83 

-148.95 

-132.59 

-70.34 

13.59 

111.12 

155.38 

413.16 

SG4 

5.13 

57.86 

110.98 

167.55 

221.57 

281.21 

341.55 

397.59 

461.14 

519.32 

580.79 

SG5 

-24.99 

-200.18 

-156.64 

-118.00 

-60.28 

34.60 

107.30 

154.99 

273.87 

331.33 

419.17 

SG6 

3.30 

47.42 

104.57 

161.70 

218.83 

283.60 

345.58 

407.30 

479.09 

543.68 

612.84 

SG7 

-10.16 

-228.65 

-172.99 

-122.67 

-82.85 

5.49 

85.69 

321.68 

SG8 

8.78 

54.13 

112.18 

169.69 

223.10 

282.07 

338.95 

395.34 

458.45 

514.64 

SG9 

-67.58 

-162.92 

-131.35 

-123.44 

-49.41 

38.20 

133.56 

178.20 

297.79 

352.69 

447.61 

SGIO 

463.35 

1593.65 

6315.49 

4973.32 

5092.95 

5435.31 

5018.59 

5784.11 

5956.13 

E-2 


TABLE  E3.  CVPl,  AIR  1,  LOAD  CONDITION  la  (Continued) 


soil 

-31.76 

-212.99 

-183.10 

-157.01 

-111.65 

-38.00 

26.81 

58.40 

163.63 

207.51 

282.95 

SGI  2 

35.01 

118.25 

202.67 

285.85 

370.37 

462.65 

555.11 

647.76 

751.32 

846.59 

947.15 

-80.02 

298.98 

I^QI 

217.67 

am 

SG15 

-49.75 

BridEfcl 

-9.21 

45.04 

171.89 

205.48 

287.65 

323.77 

395.62 

SG16 

-119.00 

SIMM 

-1.65 

59.14 

118.08 

175.43 

228.72 

288.97 

340.95 

399.13 

-49.93 

-87.94 

-51.78 

-12,49 

26.81 

72.69 

124.50 

162.87 

240.18 

282.02 

348.45 

SG18 

281.67 

412.50 

461.18 

513.33 

567.26 

619.75 

683.88 

735.70 

795.58 

52.24 

99.69 

lyyi 

259.36 

339.38 

386.07 

455.73 

198.05 

249.17 

407.90 

468.41 

520.58 

577.16 

-72.91 

-100.71 

-134.37 

BMMtl 

-280.92 

SG22 

9.53 

22.54 

12.83 

11.18 

8.98 

5.86 

-3.48 

SG23 

68.94 

71.14 

43.47 

24.57 

3.30 

-22.92 

-42.18 

-64.56 

-92.43 

-113.33 

-137.70 

-14.68 

-11.38 

-26.06 

-31.01 

-37.43 

-44.40 

-44.96 

-51.75 

-60.56 

-67.16 

-73.94 

1574.13 

1575.20 

1550.68 

1536.36 

1490.26 

1471.39 

1446.92 

1414.91 

1390.12 

1361.29 

^3111 

535.12 

535.36 

522.44 

521.28 

514.73 

509.23 

502.25 

498.17 

490.41 

2140.69 

602.48 

1048.64 

136.25 

599.30 

32.79 

397.73 

860.63 

594.49 

SG28 

-11.63 

-14.58 

-30.03 

-30.03 

-35.18 

-41.06 

oau 

-63.15 

-69.77 

-74.91 

SG29T 

14.27 

132.66 

247.81 

808.78 

894.71 

981.72 

SG29-45 

34.88 

91.00 

147.51 

327.71 

364.84 

409.07 

447.66 

481.44 

SG29L 

-64.23 

-61.99 

-72.76 

-89.22 

-100.55 

-131.20 

-144.45 

-157.61 

SG30T 

25.05 

194.21 

355.28 

438.20 

681.18 

760.10 

842.30 

SG30-45 

7.05 

98.79 

174.66 

213.10 

314.20 

348.58 

378.32 

SG30L 

6.73 

17.59 

8.06 

3.57 

-3.53 

-12.05 

-40.00 

-51.00 

-63.54 

SG31T 

96.38 

180.95 

252.49 

328.97 

404.60 

482.66 

560.09 

644.44 

730.62 

816.35 

901.70 

SG31-45 

99.91 

205.41 

243.04 

278.93 

309.82 

348.69 

385.55 

424.02 

458.63 

SG31L 

105.06 

66.94 

53.18 

38.87 

30.26 

15.22 

-3.30 

-18.52 

-35.21 

SG32T 

11.22 

299.06 

386.10 

476.72 

560.25 

646.20 

737.47 

822.42 

910.10 

SG32-45 

8.04 

143.80 

186.74 

227.44 

258.94 

297.86 

334.05 

371.11 

405.23 

SG32L 

-0.18 

1.60 

-18.88 

-28.54 

-42.15 

-57.21 

-65.57 

-81.19 

-100.48 

-116.42 

-134.13 

SG33T 

14.02 

95.61 

198.46 

291.40 

379.19 

470.91 

555.55 

643.90 

737.01 

824.54 

914.07 

SG33-45 

3.99 

46.92 

131.00 

250.61 

289.15 

325.80 

361.64 

394.67 

SG33L 

4.95 

9.31 

-18.58 

my 

-51.66 

-67.95 

-87.08 

-102.89 

-119.40 

SG34T 

22.96 

105.52 

290.33 

529.00 

610.15 

694.83 

773.66 

854.35 

SG34-45 

41.59 

98.82 

307.15 

339.64 

375.19 

407.83 

438.89 

SG34L 

10.68 

13.80 

-12.01 

-22.47 

-26.96 

-44.38 

-47.28 

-66.72 

-85.89 

-101.88 

-118.33 

SG35T 

16.34 

80.77 

174.30 

267.28 

359.82 

457.40 

549.59 

644.80 

745.41 

838.20 

933.85 

SG35-45 

18.65 

54.04 

104.84 

153.51 

205.58 

258.24 

304.89 

354.40 

403.91 

452.64 

498.42 

SG35L 

25.72 

31.81 

24.95 

26.82 

22.88 

20.41 

21.24 

18.26 

11.12 

8.51 

2.79 

SG36T 

0.92 

105.31 

212.48 

307.70 

396.54 

487.47 

571.88 

658.15 

747.72 

831.17 

916.06 

SG36-45 

20.53 

66.64 

117.07 

161.43 

203.37 

247.50 

286.45 

323.40 

360.39 

397.43 

433.14 

SG36L 

40.14 

25.84 

9.40 

2.15 

-10.77 

-20.34 

-28.28 

-41.16 

-55.23 

-66.40 

-78.67 

E-3 


TABLE  E-4.  CVPl,  AIR  1,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

KtiM 

9.00 

10.00 

Pressure 

-0.01 

1.01 

2.03 

3.03 

4.03 

5.04 

Impkm 

9.09 

10.10 

Frame- 1 

18.69 

ERMS 

BflSi 

846.95 

1043.93 

1683.16 

1883.61 

2085.73 

Frame-2 

3.79 

KIBiSl 

BIKHti 

627.57 

835.43 

1047.94 

1256.73 

1468.44 

1671.64 

1898.06 

2060.16 

Frame-3 

68.43 

BfBRB 

628.11 

1270.38 

1475.53 

1677.49 

1883.48 

2091.13 

Frame-4 

20.71 

206.92 

BTHBI 

618.09 

1042.68 

1269.09 

1458.74 

1665.84 

1892.52 

2089.85 

Frame-5 

-24.39 

187.99 

832.51 

1047.41 

1678.39 

1889.87 

2090.94 

Frame-6 

3.17 

205.99 

826.93 

1054.31 

1249.19 

1458.80 

1663.57 

1887.62 

2104.79 

KB?1 

224.55 

834.79 

1052.63 

1881.09 

RHBl 

iniH 

I5WBB1 

1882.26 

■E13 

RRS19 

402.70 

835.94 

1034.42 

IBHEH 

1891.31 

EHiHHil 

Frame-10 

-24.83 

205.60 

409.59 

624.66 

1259.37 

1450.14 

1673.24 

1867.80 

2099.22 

Frame- 1 1 

42.04 

206.18 

819.97 

1044.35 

1241.66 

1442.96 

1667.66 

1882.84 

2091.95 

Frame- 12 

25.23 

224.63 

419.94 

621.19 

816.99 

1046.81 

1264.53 

1458.67 

1680.09 

1898.79 

2085.33 

ssssm 

884.18 

1773.92 

2657.92 

5316.00 

6209.37 

7103.89 

7984.97 

8865.34 

879.97 

1778.69 

2642.24 

3527.89 

4424.15 

5318.14 

6202.03 

7079.70 

7999.29 

8888.71 

885.54 

1767.77 

2678.22 

3546.07 

4415.25 

5347.97 

6212.36 

7092.01 

7987.28 

8897.82 

SRilH 

689.28 

1756.48 

2672.96 

5333.71 

6207.53 

7086.21 

7994.20 

8892.18 

1302.92 

3547.57 

4410.50 

5325.31 

6226.14 

7094.50 

7984.83 

8883.79 

1786.91 

2654.97 

3541.66 

4418.59 

5324.88 

6211.66 

7095.86 

KHBBl 

1786.26 

MEM 

BHBii 

1781.56 

H3B1H 

3549.56 

4444.75 

FSREH 

BBSB3 

Bi^nsi 

1764.83 

WSBBBi 

3537.75 

4431.58 

5321.78 

6211.97 

7102.16 

7994.17 

8885.25 

IS8RSIH 

11.56 

901.26 

3543.57 

4429.74 

5310.48 

6223.84 

7093.70 

7985.31 

8870.56 

EISSSI^I 

940.19 

1771.16 

2643.88 

5335.61 

6223.54 

7990.17 

8878.98 

1764.93 

2661.50 

5308.32 

6197,92 

7087.52 

7999.36 

8882.43 

KBECB 

KEHBBI 

1767.81 

5320.02 

6224.80 

7085.09 

7982.46 

8895.54 

11^^8911 

1796.65 

5337.21 

6224.26 

7118.76 

7975.99 

8863.92 

[^9SHI 

1313.41 

1398.85 

1876.75 

2577.16 

2800.92 

3261.99 

3752.01 

4205.21 

4674.65 

467.02 

1001.53 

1398.23 

1886.91 

2442.10 

2803.67 

3268.91 

3723.49 

4189.56 

4655.63 

Long-3 

-47.34 

471.27 

929.52 

1392.25 

1870.89 

2319.08 

2803.40 

3262.20 

3743.03 

4192.50 

4668.85 

Long-4 

56.42 

537.56 

928.86 

1409.21 

1869.87 

2330.81 

2793.29 

3259.65 

3711.10 

BkwEkI 

4646.87 

Long-5 

55.77 

KH3H8I 

936.23 

1869.96 

2324.58 

2800.93 

3265.93 

3738.48 

Long-6 

-28.79 

BHBB 

3730.71 

Long-7 

2.89 

R!SRI 

liiyBB 

1879.23 

3744.53 

4196.76 

Long-8 

42.58 

464.67 

928,41 

1387.88 

1879.83 

2327.76 

2801.82 

3251.35 

3719.55 

4198.24 

4656.02 

SGI 

-99.68 

-206.33 

-167.14 

-85.21 

5.86 

110.12 

185.96 

265.34 

346.33 

409.00 

466.31 

15.39 

52.77 

151.91 

BJAtU 

312.73 

367.95 

422.92 

476.42 

530.98 

SG3 

-61.34 

-179.62 

-139.40 

90.71 

143.81 

202.40 

247,21 

287.95 

SG4 

15.57 

60.07 

104.03 

313.65 

366.64 

419.75 

473.04 

526.10 

SG5 

-14.10 

-197.29 

-182.61 

beebi 

136.15 

187.86 

247.87 

300.56 

350.97 

SG6 

13.55 

47.98 

94.33 

146.88 

199.44 

254.54 

312.55 

370,49 

429.28 

488.80 

548.99 

SG7 

11.72 

-107.85 

10.99 

111.50 

224.44 

285.28 

359.80 

424.62 

489.94 

SG8 

20.35 

56.20 

103.22 

155.62 

208.71 

262.51 

318.95 

372.70 

426.25 

480.26 

535.04 

SG9 

-51.81 

-175.44 

-184.65 

-122.72 

-45.74 

40.78 

113.51 

173.79 

233.31 

282.91 

324.03 

SGIO 

5607.23 

5679.15 

5856.62 

5477.32 

5530.16 

5200.09 

5840.92 

5362.08 

5972.00 

5682.09 

5319.72 

E-4 


TABLE  E-4.  CVPl,  AIR  1,  LOAD  CONDITION  Ic  (Continued) 


soil 

-33.61 

-217.08 

-217.47 

-171.35 

-94.76 

-18.73 

56.19 

97.34 

145.45 

186.41 

SG12 

62.03 

130.24 

199.02 

276.07 

352.07 

433.63 

519.48 

605.40 

693.70 

783.09 

BEKHI 

-169.35 

-131.57 

-59.78 

55.29 

159.62 

274.05 

333.61 

408.55 

475.70 

538.91 

KHBIM 

mm 

205.01 

264.37 

323.88 

385.02 

441.21 

497.63 

553.88 

609.69 

SG15 

-38.54 

-83.22 

K»llrl 

0.78 

52.33 

125.55 

362.17 

SG16 

-110.24 

-99.99 

-10.62 

40.65 

93.20 

146.47 

199.97 

247.77 

298.86 

346.07 

SG17 

-47.93 

-81.71 

25.16 

86.48 

138.79 

186.56 

236.51 

286.64 

327.18 

SG18 

285.51 

313.48 

356.97 

396.86 

447.47 

501.65 

555.00 

607.78 

658.94 

713.04 

763.57 

-39.55 

BtBM 

^^9 

124.72 

200.67 

271.82 

314.92 

370.10 

427.12 

471.41 

105.19 

IRICT 

iEHKi 

245.33 

301.39 

354.87 

403.67 

456.08 

510.34 

559.93 

14.36 

WEB 

4.05 

4.42 

-2.21 

-4.42 

-5.34 

-7.00 

-8.84 

11.55 

48.93 

75.33 

94.20 

118.39 

144.95 

163.99 

188.22 

212.23 

232.75 

256.00 

SG23 

68.59 

100.87 

117.39 

123.98 

132.05 

142.85 

147.42 

156.07 

165.06 

172.39 

181.00 

-15.05 

18.54 

48.64 

99.28 

128.08 

150.27 

175.63 

200.58 

223.34 

248.09 

1698.41 

1722.15 

664.82 

697.42 

722.48 

777.67 

803.72 

606.65 

1237.13 

6854.88 

490.36 

587.15 

924.09 

-7.95 

20.75 

53.87 

78.15 

106.86 

134.08 

158.35 

178.25 

SG29T 

6.95 

121.71 

221.48 

316.08 

403.38 

487.16 

571.28 

654.31 

733.92 

814.63 

894.16 

SG29-45 

22.80 

87.90 

144.46 

211.38 

265.13 

312.94 

365.22 

416.34 

464.97 

513.27 

563.11 

SG29L 

-62.46 

-50.02 

-26.32 

-2.93 

22.06 

49.74 

66.02 

88.36 

108.64 

128.68 

150.08 

SG30T 

19.57 

90.34 

160.03 

234.62 

303.93 

372.65 

444.10 

515.87 

585.91 

658.14 

729.20 

SG30-45 

-4.72 

69.79 

119.88 

173.62 

224.71 

270.69 

319.31 

367.77 

413.77 

461.15 

509.90 

SG30L 

6.69 

51.37 

86.80 

110.16 

137.20 

165.73 

184.91 

207.58 

229.21 

248.82 

270.38 

SG31T 

98.79 

176.90 

239.41 

301.91 

365.08 

433.57 

505.80 

580.31 

654.71 

731.90 

809.02 

SG31-45 

96.23 

158.03 

208.71 

254.07 

300.83 

348.29 

396.29 

447.90 

497.41 

549.13 

601.88 

SG31L 

104.54 

132.60 

159.03 

176.99 

199.91 

222.81 

238.56 

257.13 

275.47 

290.70 

307.36 

SG32T 

10.31 

91.50 

174.95 

258.41 

336.66 

413.41 

491.79 

569.96 

645.83 

724.27 

802.26 

SG32-45 

3.84 

72.91 

133.78 

189.32 

243.04 

293.45 

343.85 

395.45 

446.25 

499.24 

550.35 

SG32L 

-3.34 

31.20 

59.48 

78.76 

101.49 

124.75 

140.04 

158.67 

176.31 

190.42 

206.76 

SG33T 

10.59 

84.86 

169.42 

251.34 

330.66 

409.06 

488.19 

567.28 

644.45 

724.00 

803.46 

SG33-45 

-4.77 

61.75 

121.63 

179.42 

236.71 

289.49 

340.55 

394.25 

444.39 

494.48 

545.99 

SG33L 

0.64 

38.08 

65.61 

89.23 

112.36 

135.14 

152.06 

172.09 

191.08 

206.77 

223.54 

SG34T 

23.61 

92.98 

171.54 

244.88 

317.41 

388.71 

460.91 

532.39 

602.86 

675.35 

748.08 

SG34-45 

34.46 

111.35 

175.66 

235.07 

296.56 

352.66 

407.28 

463.22 

515.96 

569.67 

622.57 

SG34L 

0.64 

38.38 

59.71 

82.68 

104.14 

127.10 

144.33 

166.64 

187.19 

206.31 

225.04 

SG35T 

6.92 

65.90 

141.61 

226.50 

310.90 

396.09 

482.31 

570.38 

655.51 

742.71 

829.36 

SG35-45 

8.30 

61.01 

121.49 

186.85 

247.31 

305.96 

366.61 

429.21 

488.44 

548.40 

609.03 

SG35L 

26.69 

60.28 

92.20 

117.18 

143.36 

171.86 

194.96 

219.67 

244.15 

266.77 

289.81 

SG36T 

-0.37 

96.53 

185.76 

271.83 

352.80 

432.25 

510.04 

589.09 

665.84 

743.51 

820.73 

SG36-45 

14.03 

70.27 

128.55 

190.60 

244.00 

292.75 

342.76 

392.98 

439.65 

486.03 

533.10 

SG36L 

42.44 

54.72 

77.78 

96.06 

116.82 

137.02 

154.60 

170.49 

187.26 

200.60 

215.61 

SG37T 

-66.94 

11.63 

81.96 

156.81 

231.36 

303.25 

376.84 

450.48 

523.19 

595.01 

668.51 

SG37-45 

35.00 

65.68 

106.84 

154.32 

206.02 

254.54 

300.59 

348.95 

401.60 

448.34 

490.58 

SG37L 

10.83 

32.01 

56.71 

83.83 

110.10 

137.18 

160.44 

186.23 

212.12 

231.67 

255.77 

E-5 


TABLE  E-5.  CVPl,  AIR  2,  LOAD  CONDITION  la 


Load  Step 


Pressure 


0.00 


0.02  1.02 


2.00 

3.00 

2.04 

3.05 

420.22 

614.65 

827.89 

837.07 


675.71 
678.03 
675.20 

1240.79 1 1460.66 1 1703.20 


2083.12 

2074.89 


Frame-7 

83.17 

Frame-8 

22.67 

Frame-9 

-14.55 

Frame-10 

14.41 

395.76 


411.05 


437.32 


616.73 


610.47 


615.01 


846.19  1047.18 


847.16  1064.24 


i 


198.00 


36.24  215.62 


218.73 


824.22  1076.17 


442.32  I  604.37  I  843.41  1051.86 


396.79  627.43  810.26  1 1035.72 


392.29  612.92  822.6 


8 

1271.11 

1474.77 

8 

5341.47 

6190.18 

839.58 


14.61  1109.55 


58.59  854.68 


-8.82 


908.40 


894.48 


894.11 


-34.41  892.28 


1808.53 


1802.15 


1816.72 

1799.03 

1788.78 


1788.32 


1787.53 


2667.65 


2678.87 


2677.59 

2676.78 

2668.91 


2665.50 


2660.75 


3537.58 1 4442.80 
3540.87 


2 

-116.36 

3 

24.82 

4 

-52.16 

3533.80  4438.80 


3531.36  4495.68 


3521.01  4440.96 


-22.64  -5.41 


-182.69  -212.18 


-35.10 


16.74 


-186.03 


-5.41 


■130.47 


158.50 


•131.87 


66.84 

97.96 


161.34 


126.89 


197.69 


72.75 


1.97  -16.48 


-28.77  41.23 


1257.89 1 1464.28  1 1674.38 1 1967.65  1 2079.42 


2093.51 


655.66 
674.28  ' 

1244.7911467.4511664.18  ' 


1253.87  1466.18  1694.19  1873.51  2089.79 


2079.30 


8870.91 


8861.09 


8851.67 


8845.70 


8870.71 


8858.94 

8883.62 

8891.08 

8867.98 


8869.67 


8861.48 


8859.30 


8863.04 

-3.50 


-5.07 


-34.53 


-7.99 

-24.28 

-35.07 

4.12 


5318.31 


5339.72 


5318.76 
5310.78 


6229.22 


6218.04 


6199.86 
6 


5330.63 


5321.10 


5328.97 

5318.43 


6223.21 


6202.62 


6212.13 


6164.86 


1675.18 

1880.30 

7115.03 

7988.15 

7088.91 

8007.94 

7113.31 

7988.44 

7088.07 

7980.65 

7103.84 

7969.36 

7097.72 

7993.99 

7082.17 

7992.71 

7077.10 

7988.50 

7089.82 

7990.53 

7114.03 

7978.06 

7093.44 

7964.32 

7108.34 

7984.53 

7098.50 

7982.46 

7117.34 

7975.99 

-4.75 

2.74 

-12.30 

-9.89 

-26.85 

-39.65 

85.55 

-32.56 

108.29 

131.56 

-187.93 

-161.94 

51.64 

106.06 

-214.39 

-182.09 

-19.13  41.10 


218.85  280.91 


-55.21  24.53 


338. 

105. 

05 

176.47 

449.44 

509.51 

246.82 

315.41 

572.91 

403.78 


-39.68  31.23 


7925.05  9034.62 


272.60  I  339.20 


8499.62  8690.1017681.41 


TABLE  E-5.  CVPl,  AIR  2,  LOAD  CONDITION  la  (Continued) 


SG31T 


SG31-45 


SG31L 

SG32T 

SG32-45 


SG34L 


SG35T 


SG35-45 

SG35L 

SG36T 

SG36-45 

SG36L 


-88.70 

46.30 

-9.53 

30.09 

-72.40 

-118.48 


-6 


-204.75 

129.86 

-167.77 

87.06 

-85.09 

-96.31 

-78.03 


-191.22 

208.76 

-132.77 

152.60 

-71.64 

-54.40 

-40.41 

374.20 


-139.58 

289.54 

-77.09 

214.03 

-16.73 

2.56 

7.90 

426.66 

51.32 

194.57 

-76.60 

11.73 


-72.54  -19.65 


372.79  I  462.83 


168.03  219.88  269.08 


553.69  I  646.81  I  745.33  842.76  940.06 


08.97  313.15  384.53  444.87 


99.88 

131.29 

180.28 

247.13 

292.57 

349.10 

529.02 

577.11 

630.26 

691.33 

743.62 

801.50 

11.92 

3.08 

-1.33 

1  0.14 

3.48 

341.89 

1337.98  664. 
-7.95  -16.05 


-2.11  I  -15.07 


393 

239.13  I  275.68 


76.86 

196.09 

110.94 


-27.08  -34.04 


-44.93 


-51.02 


1534.49 

512.71 

11269.7 


-16.79 


623.01 

323.96 

-115.82 

510.02 

240.01 

-22.64 


557.39 

314.59 

27.14 

551.63 

270.27 


-67.84 


-57.80 


1511.01 

509.31 

13292.2 


-23.41 


710.90 

363.90 
-126.60 
589.63 
275.20 
-31.61 


639.18 

352.66 

13.02 

637.46 

308.40 


345.97 

465.23 

-227.74 

0.37 


-91.51 


-61.66 


1484.86 

506.06 

9066.53 


412.67 

526.63 

-257.09 

-0.73 


-114.46 


-67.36 


1460.83 

500.15 

8665.02 


-30.77 

-39.61 

799.36 

886.37 

401.38 

439.69 

-137.77 

671.24 

306.15 


-41.97 


722.11 


388.26 


-1.47 

724.56 

344.43 


-149.67 

752.28 

341.76 


-51.29 


807.80 


429.47 


-15.59 

811.48 

384.19 


-45.41  -63.04 


369.33  461.29 


129.82  1  169.09  210.82 


51.56 


-75.37 

-90.34 

-104.82 

-120.39 

548.95 

636.62 

725.21 

814.34 

249.97 

288.54 

327.01 

366,47 

-89.36 

-105.40 

682.43 

762.89 

366.31 

405.75 

-63.60 

-80.60 

-87.48 

-101.87 

-35.61 


103.48  I  206.30  I  300.96 
59.81 


733.48 


400.57 

7.37 

737.94 

359.21 


-58.98 


829.15 


450.39 

4.40 

823.17 

396.45 


-70.00 


453.47 

573.29 

-285.79 

-6.05 


-137.75 


-76.90 


1432.35 

492.21 

90.53 

-49.17 


973.23 


-162.15 

834.51 

375.41 


-64.11 


895.37 
466.47 
-34.67 

899.38 
420.52 


-139.90 
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-124.30 


-122.36 


925.25 


497.11 

-3.11 

908.83 

430.57 

-85.12 


TABLE  E-6.  CVPl,  AIR  2,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

Pressure 

0.02 

mm 

3.02 

4.04 

5.05 

6.05 

7.08 

8.07 

9.10 

imi 

831.25 

1061.91 

1248.22 

1462.87 

1665.65 

1862.74 

Frame-2 

-77.76 

203.67 

437.91 

1040.03 

1253.93 

B 

1029.38 

1255.60 

1472.31 

ima 

woawiti 

■araa 

191.75 

415.83 

1034.83 

1262.87 

1464.12 

mm 

wmMja 

Frame- 5 

29.18 

207.31 

447.23 

1049.90 

1247.21 

1459.11 

1669.47 

1886.21 

2087.36 

Frame-6 

13.37 

235.23 

426.10 

653.85 

836.88 

1044.87 

1666.68 

1867.04 

2087.77 

Frame-7 

-47.22 

220.03 

417.97 

622.45 

826.41 

UlikfifcM 

1261.05 

1472.46 

1674.95 

1877.81 

MStia 

BBHBl 

glMigl 

837.34 

1247.42 

1688.40 

1892.75 

gaiBii 

ggjtgjlg 

BlfcIrM 

mm 

1244.29 

1676.74 

1884.49 

mviWM 

ililfjigi 

1234.45 

1675.59 

1883.46 

2106.68 

Frame- 11 

-12.03 

213.63 

421.83 

1025.13 

1273.03 

1467.38 

1653.06 

1881.31 

2089.23 

Frame- 12 

37.53 

225.27 

431.65 

603.08 

829.33 

1032.37 

1261.98 

1469.78 

1672.07 

1874.74 

2080.69 

WEiMM 

882.41 

1770.03 

2650.22 

3541.56 

5334.04 

6215.56 

7088.33 

7977.80 

8858.88 

870.85 

1793.24 

2676.96 

3538.59 

5328.65 

6184.22 

7075.31 

7990.33 

8862.05 

873.21 

2658.43 

3543.94 

5345.66 

6204.02 

7087.76 

7989.24 

8866.76 

l!S3SSEflli 

WBEEM 

912.41 

1760.02 

5312.73 

6241.60 

7094.80 

7985.17 

8874.56 

Hoop-5 

-25.51 

940.55 

1772.07 

4414.24 

5321.04 

6208.08 

7101.26 

7970.15 

8854.88 

Hoop-6 

4.22 

874.06 

1766.25 

2658.43 

3541.31 

4424.18 

5328.07 

6210.41 

7087.70 

7992.92 

8852.47 

859.44 

1780.61 

2678.07 

4421.92 

5318.08 

6224.13 

7088.75 

7978.92 

8869.97 

[i2[Q|!Q||||||| 

893.60 

1788.78 

2676.30 

4429.51 

5338.87 

6204.29 

7091.90 

7972.91 

8861.49 

885.38 

1757.37 

4416.58 

5327.99 

6210.73 

7084.36 

7986.09 

8864.34 

16.99 

874.17 

1774.84 

2662.56 

3541.40 

4411.18 

5323.91 

6215.35 

7085.04 

7991.76 

8869.67 

2664.18 

3540.95 

4417.71 

5310.56 

6200.15 

7093.44 

8017.06 

8857.79 

Hoop- 12 

-51.51 

882.57 

1779.58 

2668.91 

3528.77 

4455.35 

5329.50 

6204.10 

7086.10 

7991.15 

8881.54 

32.24 

877.69 

1797.30 

2664.74 

3554.60 

4399.97 

5341.20 

7091.09 

7974.24 

8872.41 

887.06 

1811.38 

2675.80 

3540.40 

4434.81 

5336.14 

7109.89 

7997.55 

8870.49 

474.68 

947.67 

1402.04 

1875.69 

2328.71 

2802.86 

3728.42 

4184.41 

4669.19 

Long-2 

-1.46 

2331.30 

2787.46 

3250.19 

3741.64 

4198.41 

4676.84 

Long-3 

-1.24 

469.99 

932.08 

1390.42 

1872.36 

2344.69 

2811.80 

3252.59 

3722.71 

4196.76 

4663.27 

Long-4 

58.94 

522.41 

925.07 

2310.60 

2793.99 

3284.26 

3736.50 

4193.92 

4659.03 

639.06 

919.08 

2336.02 

2800.37 

3263.85 

3735.93 

4200.67 

4665.84 

Long-6 

457.48 

923.46 

1858.68 

2333.46 

2798.09 

3259.51 

3720.80 

4199.81 

4667.60 

Long-7 

451.45 

935.36 

2343.71 

2807.92 

3739.73 

4188.60 

4673.04 

Long-8 

6.90 

462.21 

937.03 

1384.87 

1884.94 

2326.53 

2808.64 

4666.63 

-56.26 

29.69 

138.18 

234.58 

jmm 

382.43 

420.14 

520.60 

11.91 

56.81 

102.44 

154.10 

206.37 

262.06 

317.77 

BUsEI 

426.22 

478.21 

535.06 

-127.84 

-167.33 

-163.29 

-121.77 

25.72 

106.72 

UBil 

228.66 

326.00 

14.65 

58.79 

104.03 

153.47 

258.25 

312.46 

365.14 

418.10 

524.68 

-114.40 

-186.51 

-152.45 

-93.93 

-34.48 

53.84 

140.45 

385.79 

SG6 

6.59 

46.16 

92.68 

143.58 

195.45 

251.47 

308.99 

366.97 

426.35 

485.82 

545.20 

SG7 

-102.00 

-191.59 

-133.54 

-70.40 

2.93 

102.92 

217.18 

292.02 

404.11 

448.93 

529.17 

SG8 

49.03 

90.60 

139.49 

190.15 

241.18 

294.67 

350.33 

403.67 

459.96 

513.27 

567.93 

SG9 

-130.08 

-172.52 

-158.56 

-111.14 

-47.04 

41.16 

124.57 

184.24 

255.36 

277.37 

360.44 

SGIO 

8704.65 

8361.12 

9243.42 

9521.40 

10589.9 

9875.42 

9128.92 

7999.85 

7139.72 

6279.63 

6453.47 
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SG29-45 


SG29L 


SG30T 


SG32T 


SG32-45 


SG32L 


SG33T 


SG33L 


SG34T 


SG35-45 


SG35L 


i36T 
SG36-45 
SG36L 


30.19 


-15.61 


-113.92 

-69.42 

294.20 

-11.96 


81.85 


5.71 


13.20 


69.51 


-19.09 


1659.39 


87.72 


-84.65 


-100.55 

-75.66 

320.98 

-34.40 


100.97 


71.19 


194.02 


16.33 


1696.74 


1205.65  3138.44 


50.93 


45.15 

70.10 

1731.51 

1758.20 

604.88 

633.63 

1398.38 

2640.65 

98.75 


1787.99 


665.69 


123.70 


1814.86 


695.35 


1838.231 1861.77 


723.25  749.89 


1044.16  2294.31 


396.40  434.07  504.01 


505.14  560.36 


-10.31 


-12.70 


256.95 


161.57  I  171.28  I  178.26 


1887.72 


779.69 


2425.16  2746.00  2919.70 


253.29  277.61 


725.50  1  807.23  883.82 


462.49  512.07  559.14 


-10.40 


-3.90 


-10.09 


-1.51 


4.72 


.96 


-8.99 


-0.50 


10.32 


19.27 


-3.66 

19.39 

35.84 


133.72 


79.68 


77. 


26.07 


158.11 


165.14 


142.73 


52.19 


62.08 


167.64 


117.37  179.24 


84.37  110.22 


178.06  264.69 
127.90  184.60 

73.29  91.25 


253.33 


96.42 


321.01 


230.11 


108.94 


116.21 


480.94 

558.91 

352.54 

403.26 

134.86 

151.88 

•478.07 

557.33 

129.67  I  149.26  I  168.04  1  187.96  I  204.28 


99.25 


302.03 


239.48 


136.57 


345.36 

236.76 

110.70 


400.62  456.99 


161.21  182.65 


139.83 


473.62 


593.05  I  666.43  I  736.10 


616.95 


735.03  819.05 


163.75  187.28  212.05  237.06  261.34 

424.83  502.87  581.89  657.97  736.66  811.29 

287.85  337.82  386.52  435.47  482.78  527.61 

131.23  148.05  164.38  181.81  196.27  211.42 


E-9 


TABLE  E-7.  CVPl,  WATER  1,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

Pressure 

0.01 

1.01 

1.96 

3.03 

4.09 

5.04 

6.04 

7.09 

8.06 

9.09 

■IiMW 

Frame- 1 

4.33 

626.41 

820.57 

1013.93 

1271.95 

1454.84 

1670.20 

1868.20 

2105.03 

Frame-2 

67.51 

207.67 

426.67 

635.66 

852.35 

1031.56 

1250.04 

1465.78 

1698.50 

1885.99 

2107.51 

Frame-3 

199.98 

207.52 

406.28 

673.87 

840.96 

1050.22 

1268.97 

1466.01 

1683.45 

1873.27 

2096.61 

Frame-4 

56.33 

209.51 

406.47 

626.12 

849.96 

1040.23 

1262.48 

1456.09 

1675.27 

Frame-5 

66.47 

202.65 

405.08 

642.31 

826.80 

1043.23 

1258.90 

1452.80 

1665.40 

1876.15 

2115.47 

Frame-6 

-67.06 

196.66 

411.94 

640.79 

838.12 

1048.52 

1256.33 

1449.35 

2120.32 

Frame-7 

-208.34 

228.89 

408.67 

631.58 

837.82 

1041.84 

1265.60 

1471.10 

1672.16 

1885.26 

2097.83 

Frame-8 

44.65 

212.96 

428.68 

632.41 

847.02 

1035.33 

1253.68 

1888.15 

2093.59 

Frame-9 

-27.21 

243.41 

413.68 

654.05 

858.33 

1061.86 

1226.18 

1447.14 

1668.64 

Frame-10 

-13.54 

191.00 

396.46 

629.55 

856.29 

1029.17 

1244.16 

1468.44 

1660.74 

1890.91 

2101.60 

Frame- 1 1 

-4.43 

232.46 

402.70 

628.53 

836.29 

1043.93 

1242.01 

1464.29 

2106.00 

Frame- 12 

62.53 

209.96 

444.75 

620.90 

837.37 

1016.95 

1266.53 

1435.56 

2117.16 

Hoop-1 

37.49 

901.16 

1753.32 

2696.65 

3586.12 

4425.91 

5326.08 

6214.95 

7108.75 

Hoop-2 

-53.36 

885.76 

1750.89 

2673.28 

3580.93 

4395.13 

5329.96 

6218.61 

7101.08 

7973.51 

8893.41 

Hoop-3 

156.27 

882.26 

1756.95 

2686.82 

3577.66 

4426.34 

5329.16 

6219.46 

7101.95 

7969.53 

8928.87 

Hoop-4 

66.65 

858.67 

1780.47 

2659.69 

3583.51 

4429.71 

5338.23 

6250.29 

7091.08 

Hoop-5 

23.07 

963.17 

1744.04 

2685.80 

3586.46 

4424.03 

5346.66 

6229.88 

7105.00 

7986.70 

8924.11 

Hoop-6 

371.12 

872.37 

1727.13 

2701.27 

3587.87 

4420.90 

5325.68 

6222.83 

8951.27 

Hoop-7 

-65.37 

890.63 

1769.67 

2670.78 

3548.17 

4449.72 

5333.97 

6221.72 

7100.41 

Hoop-8 

-16.38 

915.79 

1759.02 

2683.43 

3571.40 

4428.63 

5338.87 

6270.86 

7108.11 

Hoop-9 

384.72 

890.84 

1742.63 

2668.87 

3568.34 

4402.96 

5318.89 

6232.57 

7107.62 

7976.99 

8938.98 

Hoop- 10 

-26.50 

892.29 

1783.73 

2669.55 

3563.15 

4424.79 

5345.65 

6244.33 

7115.45 

7970.02 

8913.17 

Hoop-1 1 

87.42 

888.59 

1759.73 

2673.14 

5327.17 

6231.53 

7094.86 

7978.29 

8933.48 

Hoop- 12 

1771.99 

2668.65 

3551.01 

4417.40 

5336.91 

6226.33 

7109.76 

7998.56 

8903.78 

Hoop- 13 

-19.68 

959.27 

1752.63 

2679.30 

3591.68 

4399.09 

5348.62 

6216.15 

7099.92 

Hoop- 14 

-7.44 

916.88 

1759.03 

2675.53 

3577.67 

4396.67 

5343.60 

6230.47 

7111.31 

7945.38 

8922.67 

Long-1 

-6.00 

-1.00 

-2.25 

-2.25 

2.74 

-7.24 

0.25 

2.74 

0.25 

-13.49 

1.49 

Long-2 

-31.57 

98.50 

-18.32 

32.26 

-13.50 

25.03 

127.40 

10.58 

-33.98 

Long-3 

0.04 

-11.49 

-10.20 

-3.80 

-8.92 

73.02 

-11.49 

62.78 

5.16 

41.02 

-3.80 

Long-4 

-26.93 

-43.35 

79.13 

50.10 

-34.51 

-39.55 

-40.82 

-33.24 

-38.29 

-39.56 

-15.56 

Long-5 

-20.00 

35.76 

8.59 

34.33 

110.10 

-17.14 

-2.84 

12.88 

-20.00 

-14.28 

11.45 

Long-6 

6.39 

57.91 

-2.40 

1.36 

-6.17 

2.62 

-1.15 

6.39 

0.11 

5.13 

10.16 

Long-7 

4.12 

-0.78 

-4.46 

-5.69 

29.86 

5.34 

0.44 

70.29 

-6.91 

-3.24 

55.58 

Long-8 

49.96 

80.73 

-7.87 

8.13 

0.74 

-7.87 

-7.87 

-0.49 

84.42 

-2.95 

-7.87 

SGI 

205.38 

38.15 

89.83 

148.64 

217.92 

307.27 

409.92 

441.25 

531.05 

611.98 

674.89 

SG2 

15.02 

50.44 

100.64 

158.72 

217.37 

270.58 

333.50 

389.17 

448.52 

510.76 

576.84 

SG3 

249.00 

16.73 

56.04 

114.26 

178.56 

256.68 

351.53 

378.13 

459.48 

530.32 

590.66 

SG4 

8.61 

51.51 

106.08 

166.50 

226.58 

280.51 

342.10 

399.76 

458.34 

520.00 

586.58 

SG5 

262.42 

34.36 

76.47 

112.03 

182.22 

273.62 

364.78 

396.94 

480.52 

548.25 

618.42 

SG6 

8.06 

46.38 

100.22 

157.90 

218.89 

275.93 

342.84 

405.08 

469.71 

540.53 

617.54 

SG7 

342.15 

71.66 

97.45 

147.43 

219.59 

316.57 

414.55 

446.41 

527.90 

593.37 

669.62 

SG8 

16.60 

56.71 

108.70 

167.91 

227.37 

283.75 

345.81 

402.50 

460.92 

521.91 

587.86 

SG9 

271.84 

41.19 

78.11 

139.10 

203.77 

283.96 

383.40 

414.80 

500.04 

573.64 

636.74 

SGIO 

3277.73 

28278.1 

18831.0 

13092.5 

12758.4 

35893.0 

5015.66 

17051.9 

24541.3 

24445.3 

10814.6 
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TABLE  E-7.  CVPl,  WATER  1,  LOAD  CONDITION  la  (Continued) 


soil 

258.53 

27.21 

55.49 

80.82 

141.81 

224.12 

301.92 

321.70 

394.58 

448.89 

497.88 

SG12 

29.06 

116.04 

197.98 

285.80 

373.56 

459.85 

554.52 

648.16 

741.89 

844.30 

953.90 

SG13 

373.25 

111.04 

134.04 

186.15 

257.99 

350.39 

445.52 

479.10 

557.26 

623.51 

697.59 

SG14 

26.28 

78.99 

141.40 

210.64 

277.84 

338.20 

405.39 

465.39 

526.40 

588.80 

655.56 

SG15 

67.49 

-5.27 

17.01 

77.60 

126.37 

179.56 

240.72 

281.99 

334.39 

401.22 

441.30 

SG16 

-100.15 

-90.18 

-48.36 

15.02 

74.18 

125.40 

187.52 

240.17 

294.12 

348.11 

405.81 

SG17 

38.00 

-33.08 

1.65 

40.59 

95.50 

151.66 

213.92 

251.48 

310.91 

372.21 

420.31 

SG18 

276.33 

293.25 

340.06 

396.71 

454.26 

505.10 

562.12 

616.01 

672.29 

729.17 

785.10 

SG19 

166.44 

75.85 

101.40 

156.57 

210.66 

272.17 

337.36 

377.79 

431.66 

493.04 

544.30 

SG20 

98.19 

117.62 

156.01 

206.57 

260.09 

308.93 

367.07 

419.29 

471.49 

527.70 

584.45 

SG21 

2.95 

-17.88 

-44.76 

-76.61 

-107.37 

-137.33 

-162.77 

-193.04 

-223.32 

-252.56 

-278.22 

SG22 

6.96 

4.04 

2.38 

4.77 

2.20 

0.18 

2.38 

-0.55 

-2.20 

-2.20 

-1.28 

SG23 

58.87 

60.03 

39.26 

16.14 

-9.17 

-31.21 

-52.64 

-74.49 

-99.10 

-122.02 

-142.50 

SG24 

-10.83 

-13.96 

-21.85 

-27.17 

-34.88 

-41.15 

-43.13 

-52.32 

-60.05 

-64.81 

-69.37 

SG25 

1257.43 

1250.84 

1233.46 

1210.76 

1178.56 

1152.55 

1126.26 

1100.58 

1072.38 

1051.18 

1030.60 

SG26 

546.66 

542.56 

536.23 

533.37 

524.19 

518.42 

514.36 

508.88 

501.32 

497.55 

493.08 

SG27 

2492.21 

17296.1 

1528,36 

2504.10 

8171.85 

3723.29 

5327.91 

1749.63 

2985.54 

3101.10 

3837.13 

SG28 

-95.54 

-93.41 

-98.52 

-99.24 

-107.33 

-117.01 

-113.20 

-125.76 

-135.37 

-138.29 

-143.38 

SG29T 

1.28 

117.42 

225.76 

334.45 

435.86 

520.54 

612.21 

705.47 

789.93 

877.67 

973.86 

SG29-45 

11.90 

73.73 

130.30 

183.49 

233.12 

280.63 

316.45 

364.07 

395.97 

438.08 

475.08 

SG29L 

-48.28 

-49.88 

-58.51 

-62.71 

-73.28 

-80.90 

-88.91 

-102.96 

-116.86 

-125.36 

-145.38 

SG30T 

24.69 

96.09 

176.35 

263.20 

347.88 

420.14 

501.24 

583.58 

661.53 

743.36 

833.14 

SG30-45 

5.64 

44.58 

88.66 

131.58 

168.47 

205.78 

237.40 

277.24 

307.13 

343.24 

376.98 

SG30L 

15.72 

23.80 

19.99 

16.77 

6.97 

2.02 

-6.87 

-15.54 

-28.16 

-38.79 

-56.64 

SG31T 

70.32 

160.45 

228.61 

304.45 

382.94 

456.12 

537.63 

626,31 

708.75 

797.03 

894.73 

SG31-45 

90.18 

126.55 

157.86 

191.07 

221.06 

257.10 

294.96 

336.54 

372.43 

411.25 

454.14 

SG31T 

118.66 

108.31 

94.31 

84.38 

67.87 

53.98 

43.28 

28.62 

10.64 

-7.89 

-30.26 

SG32T 

6.51 

94.33 

186.69 

283.94 

377.61 

458.67 

545.59 

635.09 

718,54 

808.25 

905.16 

SG32-45 

-26.13 

15.91 

61.79 

107.11 

143.48 

181.66 

221.66 

261.06 

296.24 

334.58 

373.34 

SG32L 

13.75 

15.27 

4.22 

-4.26 

-19.43 

-33.12 

-44.67 

-59.22 

-77.72 

-98.15 

-123.16 

SG33T 

15.17 

91.22 

181.71 

278.84 

371.24 

452.31 

541.26 

631.87 

717.72 

809.45 

907.65 

SG33-45 

8.03 

58.18 

100.05 

148.53 

187.57 

224.67 

262.40 

302.57 

338.10 

372.92 

408.79 

SG33L 

15.74 

18.37 

7.39 

-1.74 

-12.66 

-20.94 

-34.23 

-46.91 

-64,55 

-84.78 

-108.82 

SG34T 

33.42 

107.52 

192.78 

283.08 

367.46 

443.57 

523.22 

604.30 

682.25 

764.49 

850.31 

SG34-45 

50.18 

100.26 

147.52 

197.63 

236.67 

267.30 

302.25 

341.15 

373.07 

407.43 

443.93 

SG34L 

17.52 

13.22 

6.65 

-4.04 

-13.03 

-27.54 

-40.35 

-51.15 

-69.11 

-86:02 

-102.58 

SG35T 

50.33 

67.79 

147.34 

242.81 

341.29 

430.90 

525.18 

625.22 

718.21. 

815.11 

917.00 

SG35-45 

47.31 

56.21 

100.94 

152.77 

201.01 

246.12 

296.09 

349.41 

397.04 

445.76 

499.62 

SG35L 

44.67 

51.08 

50.65 

50.59 

48.39 

45.14 

42.02 

39.93 

35.36 

31.83 

27.24 

SG36T 

3.48 

91.67 

191,31 

296.62 

392.81 

473.67 

562,90 

652.37 

734.68 

821.22 

912.22 

SG36-45 

20.99 

65.93 

110.01 

159.46 

203.34 

240.28 

280.26 

322.56 

358.67 

393.96 

434.97 

SG36L 

40.24 

42.52 

26.96 

11.18 

-0.50 

-7.39 

-20.07 

-31.18 

-44.26 

-55.67 

-69.25 

E-11 


TABLE  E-8.  CVPl,  WATER  1,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

0.09 

0.02 

-0.02 

-0.03 

0.00 

0.03 

0.03 

0.00 

0.04 

-0.01 

0.01 

Frame- 1 

-29.98 

-4.13 

2.49 

-0.41 

-5.36 

11.61 

-5.38 

0.87 

Frame-2 

50.82 

37.32 

8.52 

-252.12 

Frame-3 


Frame-4 


138.41 


.62 

llr/iXiiwgiflWBIt] 

9 

r 

137.64 


62.36 


Frame- 10 


Frame- 11 


Frame-12 


75.55 

-133.55 

47.76 

87.99 

2.22 

78.34 

-89.45 


59.38 


6.85 


121.96 


-56.30 

30.13 

90.44 

-99.25 

-25.15 

55.55 

-73.47 

95.47 

-55.81 

-166.22 

150.24 

-15.71 

84.09 

44.07 

-33.32  2.15 


110.24  -16.36  122.66 


-12.19  I  39.96 


78.49 


T 


66.36 


.22 

2.21 

16.34 

0.15 


-12.12  -175.02 


113.61  -136.12-116.39 


135.00 

76.44 

88.86 

56.91 

28.52 

-38.92 

111.27 

163.33 

310.19 

100.12 

-28.15 

-2.12 

25.76 

-70.90 

-57.89 

-49.78 


-103.69 

-28.89 

20.61 

20.61 

235.21 


-41.67 

-74.51 

-8.98 

-8.98 

166.29 

78.92 

171.87  -3.23  -92.65  -103.81 


76.91  -47.14  9.41  -61.73  177.23 

79.79  72.39  -68.17  42.80  5.81 

-103.11  -101.28  266.43  138.99  2.47 


Hoop- 10 

-39. 

18 

24.24 

0.68 

33.30 

9.74 

22.43 

6.12 

Hoop-11 

139.10 

-67.64 

-99.01 

179.71 

122.49 

-65.78 

-17.79 

-80.55 

E&i 

-51.02 

Hoop- 12 

59.68 

-105.26 

-45.94 

-83. 

31 

-90.42 

-64.48 

-16.30 

59.68 

46.72 

154.19 

Long-2 


Long-3 


0.04  475.16 


137.25  374.69 


1859.39  2312.26  2803.95 


1862.12  2320.59  2813.93 


IISSEISI  I^SSBEEIi 


Long-7 

-2.01 

Long-8 

75.82 

SGI 

184.62 

2830.20 
2786.91 
2785.11 

924.51  1 1402.62 1 1847.55  2332.92  2833.28 
1867.72  2348.92  2825.48 


3273.73 


3281.41 


3317.75 

3303.11 

3286.56 

3286.83 

3304.27 


200.33 


3734.70  4189.98 


3745.96  4208.28 


212.87 

210.68 

199.81 

211.89 


3746.99  4212.20 


193.56  207.21 


-41.93 

96.92 


4676.83 


4673.42 


4665.94 


243.10  286.24 


6.45 


224.12  I  239.68  I  243.30  I  198.91  I  158.64  I  124.57 
14978.5123165.8  20950.0  1 2444.8 1 2263 1 .7 1 1 663 1 .6 1 1 1 76 1 . 1 


-16.68 

-21.62 

-29.31 

-36.64 

-42.54 

-48.20 

363.35 

380.17 

363.87 

352.36 

359.32 

394.32 

-19.27 

72.27 

-42.18 

143.87 


-53. 


113.37 

10208.2 


35488.0  24749.9131567.1 


TABLE  E-8.  CVPl,  WATER  1,  LOAD  CONDITION  lb  (Continued) 


soil 

194.40 

209.53 

233.72 

227.61 

200.51 

175.68 

148.22 

133.91 

134.23 

128.83 

140.68 

SG12 

34.31 

20.46 

10.50 

3.26 

1.74 

-1.70 

-10.96 

-19.95 

-22.21 

-33.72 

-38.83 

SG13 

279.29 

320.49 

376.63 

390.48 

395.36 

413.88 

394.71 

381.37 

389.50 

424.97 

468.30 

SG14 

23.55 

14.94 

9.67 

5.68 

4.90 

2.43 

-4.99 

-11.32 

-14.31 

-19.89 

-21.46 

SG15 

62.17 

54.39 

34.20 

82.88 

51.31 

34.48 

35.56 

35.38 

24.22 

12.89 

21.52 

SG16 

-104.80 

-113.26 

-136.68 

-126.03 

-136.52 

-139.99 

-139.37 

-143.60 

-149.06 

-158.47 

-154.99 

SG17 

21.49 

21.13 

29.21 

29.94 

18.56 

8.64 

1.47 

-0.92 

-3.86 

-4.59 

-2.02 

SG18 

276.34 

269.64 

267.72 

265.24 

261.26 

255.96 

251.71 

248.34 

245.01 

241.44 

238.93 

SG19 

134.90 

147.46 

139.87 

156.22 

160.70 

177.43 

164.10 

153.26 

166.30 

171.19 

188.05 

SG20 

96.05 

94.05 

78.93 

87.01 

89.07 

95.32 

89.75 

85.90 

89.49 

82.82 

83.97 

SG21 

2.95 

29.30 

57.84 

84.17 

106.13 

137.81 

165.36 

194.11 

216.06 

246.90 

270.47 

SG22 

8.43 

37.60 

66.19 

88.73 

114.44 

148.54 

172.66 

199.99 

224.59 

251.26 

277.10 

SG23 

58.35 

98.01 

134.86 

166.57 

196.01 

233.79 

264.67 

296.61 

322.98 

355.67 

384.35 

SG24 

-10.65 

29.20 

67.75 

99.31 

130.02 

170.59 

200.97 

232.93 

260.36 

292.00 

323.60 

SG25 

1276.10 

1326.01 

1373.47 

1420.49 

1467.64 

1526.03 

1580.64 

1636.74 

1689.40 

1748.57 

1807.65 

SG26 

543.63 

585.11 

622.75 

654.38 

685.86 

726.73 

758.85 

791.96 

821.23 

853.68 

886.90 

SG27 

6588.50 

4023.14 

3526.04 

1715.83 

4903.68 

1423.34 

1639.06 

904.43 

1299.86 

3027.63 

1527.17 

SG28 

-83.07 

-44.79 

-6.49 

25.17 

53.17 

95.14 

126.74 

160.62 

182.88 

215.20 

249.23 

SG29T 

11.54 

-15.02 

-33.33 

-49.98 

-56.78 

-65.56 

-80.72 

-96.29 

-103.90 

-123.08 

-136.53 

SG29-45 

19.65 

8.84 

12.41 

20.01 

26.62 

32.20 

42.76 

48.40 

62.84 

66.80 

71.28 

SG29L 

-49.17 

-36.68 

-13.51 

16.85 

43.18 

74.96 

106.82" 

137.13 

169.11 

200.48 

234.65 

SG30T 

32.75 

6.04 

-10.06 

-21.40 

-30.19 

-44.28 

-56.33 

-71.33 

-81.29 

-96.44 

-109.68 

SG30-45 

8.76 

21.00 

34.20 

53.40 

62.32 

77.07 

92.11 

105.04 

122.86 

135.32  ^ 

142.23 

SG30L 

12.01 

57.00 

93.21 

124.95 

156.83 

197.76 

229.46 

263.04 

296.10 

327.23 

362.57 

SG31T 

73.98 

64.09 

53.52 

41.87 

39.45 

35.78 

27.65 

18.52 

12.85 

1.51 

-8.03 

SG31-45 

87.42 

105.85 

122.01 

138.91 

149.74 

171.88 

185.32 

199.97 

215.64 

229.80 

236.41 

SG31T 

113.40 

155.65 

193.41 

224.37 

256.21 

298.76 

330.53 

364.50 

394.61 

427.45 

460.95 

SG32T 

18.34 

-5.96 

-23.38 

-31.21 

-40.81 

-54. 14^ 

-65.89 

-80.93 

-88.58 

-104.17 

-114.37 

SG32-45 

-15.54 

-5.85 

7.68 

27.78 

35.48 

55.95 

67.25 

80.79 

95.50 

106.43 

114.73 

SG32L 

11.28 

52.51 

88.48 

117.97 

151.63 

193.98 

225.96 

260.35 

292.17 

323.21 

357.35 

SG33T 

18.70 

-0.96 

-16.41 

-28.19 

-36.68 

-47.32 

-60.86 

-76.63 

-83.50 

-100.01 

-107.64 

SG33-45 

8.72 

20.43 

32.27 

52.45 

64.36 

88.96 

102.40 

116.54 

133.24 

144.47 

152.55 

SG33L 

16.85 

51.20 

89.28 

122.35 

156.05 

197.07 

231.62 

266.19 

299.35 

331.93 

364.52 

SG34T 

35.28 

24.32 

3.76 

-12.93 

-22.62 

-33.58 

-52.73 

-73.65 

-83.27 

-103.97 

-113.39 

SG34-45 

54.42 

64.11 

79.18 

101.99 

119.45 

144.61 

162.37 

177.55 

192.36 

206.48 

218.81 

SG34L 

16.75 

43.32 

86.48 

123.25 

156.16 

195.92 

234.03 

271.25 

303.66 

339.25 

371.00 

SG35T 

45.13 

36.53 

27.31 

19.24 

-0.82 

-23.87 

-36.04 

-45.53 

-63.69 

-68.42 

-83.18 

SG35-45 

44.12 

55.79 

68.06 

87.45 

87.25 

98.66 

109.76 

123.25 

131.72 

147.16 

148.08 

SG35L 

42.50 

77.56 

108.45 

131.87 

161.74 

198.27 

227.29 

256.15 

286.70 

314.27 

346.08 

SG36T 

9.16 

-14.48 

-34.09 

-39.94 

-49.31 

-61.03 

-72.18 

-85.19 

-93.90 

-108.52 

-118.85 

SG36-45 

27.79 

32.39 

33.71 

52.23 

54.59 

69.72 

80.91 

90.92 

102.80 

108.72 

110.80 

SG36L 

39.30 

80.45 

112.07 

136.94 

165.24 

202.10 

231.56 

259.86 

291.88 

318.47 

349.18 

E-13 


TABLE  E-9.  CVPl,  WATER  1,  LOAD  CONDITION  Ic 


0.00 

1.00 

\mm 

l■Ea 

mm 

9.00 

WMiM 

Pressure 

0.01 

1.01 

2.00 

3.02 

4.03 

5.05 

6.06 

7.05 

8.08 

9.08 

10.10 

Frame- 1 

IIBB 

412.13 

636.46 

832.98 

1052.87 

1248.44 

1465.41 

1664.77 

IH 

2098.75 

1 

83.15 

216.18 

mm 

imi 

itmKTi 

IIH 

1670.47 

EH 

2080.23 

1 

mm 

mmea 

834.48 

1077.00 

1679.74 

IH 

2073.22 

Frame-4 

831.34 

1041.29 

\mm 

1690.53 

1885.87 

2101.16 

-14.62 

235.25 

410.07 

642.02 

1262.96 

1458.20 

1670.32 

1879.76 

2116.06 

\^m 

416.74 

633.74 

1009 

1248.37 

1458,17 

1664.10 

1898.08 

2081.98 

65.72 

218.36 

412.05 

634.11 

QOB] 

1677.26 

1909.06 

2087.92 

llrairia 

217.93 

423.45 

624.61 

846.45 

lOls&O 

1251.91 

lEMIill 

IIH 

1896.44 

2090.58 

Frame-9 

-204.98 

213.55 

415.45 

626.94 

10310 

1255.83 

1454.37 

1663.39 

2097.81 

Frame-10 

12.46 

204.57 

415.34 

645.85 

853.99 

0319 

1250.99 

1465.34 

1665.84 

1866.49 

2095.14 

-127.78 

206.87 

IIOb^ 

Frame- 12 

408.40 

621.71 

847.12 

1030 

1261.31 

1453.17 

1674.39 

1894.00 

Hoop-1 

54.21 

899.12 

1779.31 

2659.51 

4452.35 

5321.58 

8020.51 

8869.14 

Hoop-2 

-64.42 

854.28 

2662.23 

3533.77 

4439.76 

5318.14 

6214.30 

7982.96 

8859.32 

Hoop-3 

00^ 

5312.47 

6241.91 

WMM\ 

8896.04 

Hoop-4 

-46.74 

743.26 

5309.55 

6197.61 

7110.38 

7981.45 

8877.39 

[QQI 

1482.44 

5325.31 

6208.70 

747.40 

1784.87 

2684.51 

3558.78 

4441.83 

5319.29 

843.02 

3536.11 

4441.04 

Hoop-8 

35.41 

937.90 

1773.81 

2676.57 

Hoop-9 

171.77 

925.34 

5310.32 

6210.15 

7121.47 

8005.10 

8869.80 

901.26 

2670.08 

3555.90 

5302.70 

8869.67 

Hoop- 11 

-78.71 

899.58 

2666.29 

5309.24 

6214.31 

8863.33 

-114.52 

882.48 

8881.54 

24.82 

907.26 

3554.60 

0230 

5304.66 

6209.97 

8879.82 

894.43 

3540.40 

4458.06 

7110.60 

7998.35 

8863.04 

Long-1 

0.25 

459.70 

1860.71 

2349.93 

3756.50 

4196.47 

4628.13 

467.02 

930.77 

1406.67 

3755.55 

3.88 

934.92 

1401.22 

1876.20 

2358.78 

2791.60 

3745.06 

4198.90 

4658.26 

-31.99 

Igjjey 

931.66 

1407.95 

1878.89 

2334.59 

2799.32 

3251.75 

3734.58 

4188.45 

4671.79 

Long-5 

17.18 

2793.50 

3271.32 

3740.66 

4195.96 

4670.10 

468.79 

932.54 

1400.15 

1862.45 

2333.46 

2793.35 

3259.84 

3737.74 

4198.13 

4665.23 

Long-7 

5.34 

365.66 

EEBBai 

1869.61 

2347.39 

2798.40 

3261.99 

3734.25 

4197.99 

4673.21 

Long-8 

11.82 

465.90 

\sm\ 

1870.18 

2338.84 

2797.84 

3262.10 

imm 

4654.48 

QQI 

42.37 

143.75 

265.68 

340.49 

402.81 

497.81 

662.73 

msm 

52.27 

■sHW 

149.61 

0391 

mwisii 

420.70 

475.28 

mm 

-3.31 

gdMM 

E^l 

I£j[|[i3j 

257.57 

331.71 

355.35 

397.57 

lEIRsVil 

SG4 

2.38 

49.67 

99.52 

152.64 

MigitVli 

308.16 

363.38 

416.80 

470.07 

524.84 

SG5 

162.04 

4.35 

22.36 

90.92 

mil 

297.47 

380.66 

419.37 

469.79 

521.26 

mm\ 

EHEIM 

196.08 

249.77 

305.41 

366.13 

424.68 

484.18 

544.47 

SG7 

225.72 

EBnaa 

BEQII 

EH 

462.07 

561.00 

617.13 

677.14 

735.17 

BBI 

55.20 

mm 

209.25 

263.15 

BBEII 

EHI 

429.40 

484.80 

540.80 

SG9 

172.75 

23.90 

14.16 

93.75 

man 

mm 

Hll 

394.03 

440.12 

486.58 

SGIO 

40190.2 

27943.1 

smi 

fKJrJriWI 

Hll 

mm 

17126.8 

20320.3 

29618.1 

E-14 


TABLE  E-9.  CVPl,  WATER  1,  LOAD  CONDITION  Ic  (Continued) 


soil 

165.52 

-3.86 

6.25 

65.05 

157.85 

212.43 

248.73 

318.28 

341.36 

377.89 

416.76 

SG12 

32.59 

115.77 

191.46 

269.31 

344.44 

421.55 

506.02 

593.38 

682.92 

773.42 

864.09 

SG13 

254.40 

106.69 

131.39 

248.65 

364.98 

447.48 

512.54 

610.37 

662.49 

726.02 

781.19 

SG14 

16.92 

79.90 

138.20 

202.29 

260.86 

320.48 

378.97 

439.45 

497.83 

556.06 

612.02 

SG15 

51.86 

8.49 

18.25 

82.12 

143.06 

190.57 

241.33 

295.25 

328.15 

374.41 

419.54 

SG16 

-118.10 

-98.79 

-62.31 

-9.89 

42.69 

93.08 

146.28 

197.89 

246.77 

299.13 

349.94 

SG17 

6.25 

-37.31 

-9.00 

42.81 

106.57 

154.52 

199.43 

256.31 

297.77 

342.56 

391.69 

SG18 

268.97 

289.49 

332.67 

387.19 

441.78 

493.06 

544.97 

598.61 

651.13 

702.79 

756.33 

SG19 

118.63 

73.46 

98.12 

184.79 

251.61 

305.90 

364.40 

426.83 

466.31 

523.85 

567.12 

SG20 

86.00 

113.20 

150.00 

203.71 

253.02 

303.44 

359.53 

413.11 

462.89 

517.30 

566.99 

SG21 

12.17 

11.79 

13.27 

5.71 

-2.76 

-5.71 

-9.22 

-9.76 

-9.58 

-10.87 

-14.19 

SG22 

18.17 

33.20 

59.98 

83.99 

106.73 

131.85 

153.73 

177.88 

203.88 

227.14 

250.78 

SG23 

72.73 

91.41 

112.70 

122.58 

129.19 

131.02 

135.85 

144.42 

155.40 

163.64 

170.18 

SG24 

-1,10 

18.92 

50.69 

79.69 

103.93 

126.15 

147.33 

172.79 

199.20 

223.04 

245.98 

SG25 

1367.71 

1390.41 

1425.99 

1443.74 

1467.67 

1487.19 

1506.01 

1523.08 

1535.66 

1551.70 

1568.81 

SG26 

546.69 

569.01 

605.68 

636.40 

671.10 

702.13 

729.22 

755.19 

779.27 

804.15 

829.14 

SG27 

1018.66 

2588.42 

3362.18 

2782.12 

16052.8 

22501.8 

1767.97 

557.24 

4551.00 

6913.54 

3148.81 

SG28 

-82.40 

-42.58 

0.88 

26.65 

58.32 

83.36 

98.12 

126.07 

150.34 

173.15 

193.16 

SG29T 

-0.55 

113.03 

210.64 

304.18 

386.96 

473.22 

555.85 

635.65 

718.29 

798.22 

876.64 

SG29~45 

8.80 

82.30 

147.08 

203.30 

251.31 

306.01 

356.18 

404.41 

455.67 

504.44 

552.73 

SG29L 

-49.26 

-43.28 

-18.82 

6.69 

34.02 

57.01 

77.73 

101.01 

123.92 

144.33 

163.99 

SG30T 

17.03 

88.04 

154.46 

225.98 

290.20 

359.73 

429.25 

498.25 

570.41 

641.33 

712.07 

SG30-45 

4.59 

57.79 

117.03 

170.33 

216.96 

266.02 

313.55 

359.46 

408.85 

455.97 

502.39 

SG30L 

17.53 

49.67 

85.90 

114.81 

143.29 

169.65 

191.83 

214.45 

238.47 

259.12 

278.57 

SG31T 

77.35 

157,01 

219.02 

280.86 

341.95 

411.63 

485.76 

557.08 

635.07 

711.58 

789.17 

SG31-45 

94.34 

142.11 

187.38 

231.33 

276.98 

325.05 

376.76 

425.79 

480.19 

532.05 

583.64 

SG31T 

116.63 

132.72 

160.79 

182.78 

207.92 

229.21 

246.74 

265.91 

284.39 

301.06 

315.22 

SG32T 

5.55 

91.03 

169.61 

251.23 

324.03 

401.60 

478.26 

552.52 

631.61 

708.17 

785.90 

SG32-45 

-17.93 

42.25 

99.31 

153.04 

204.24 

255.99 

308.41 

359.11 

413.34 

465.58 

516.94 

SG32L 

14.68 

38.11 

68-14 

91.92 

117.14 

139.15 

156.22 

174.95 

193.34 

209.46 

223.09 

SG33T 

8.86 

88.15 

164.50 

245.62 

317.83 

396.51 

474.10 

550.20 

628.94 

707.16 

785.45 

SG33-45 

11.53 

70.25 

127.82 

184.11 

239.70 

291.85 

344.82 

393.20 

445.12 

494.72 

543.84 

SG33L 

16.03 

37.70 

71.21 

96.68 

123.76 

148.05 

165.97 

185.23 

207.13 

225.38 

241.38 

SG34T 

30.99 

103.94 

172.16 

246.86 

311.09 

381.83 

452.06 

520.65 

592.97 

664.77 

736.38 

SG34-45 

49.19 

114.16 

178.85 

240.90 

300.64 

356.81 

412.68 

462.26 

514.06 

565.07 

617.76 

SG34L 

11.62 

35.02 

66.77 

87.82 

117.32 

141.05 

161.03 

182.62 

203.09 

221.55 

241.12 

SG35T 

40.63 

64.68 

131.40 

213.03 

290.61 

376.11 

461.85 

545.38 

634.20 

720.62 

808.96 

SG35-45 

43.15 

64.14 

118.92 

176.64 

234.80 

296.08 

357.32 

414.79 

475.79 

534.26 

593.19 

SG35L 

44.46 

69.59 

104.77 

131.36 

161.31 

189.52 

214.89 

238.85 

264.22 

287.77 

309.42 

SG36T 

-7.34 

82.87 

170.49 

258.80 

339.45 

420.82 

500.57 

577.90 

656.77 

733.66 

809.72 

SG36-45 

25.94 

67.54 

129.46 

185.30 

233.33 

285.02 

333.72 

379.96 

427.81 

473.34 

520.57 

SG36L 

51.82 

66.88 

. 

93.71 

111.85 

123.91 

142.02 

154.92 

169.77 

187.06 

203.55 

219.33 
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TABLE  E-10.  CVPl,  WATER  2,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.02 

0.98 

2.03 

3.03 

4.02 

5.03 

9.09 

Frame- 1 

8.33 

199.64 

402.10 

648.83 

msxm 

1040.67 

laasi 

lEMtlfci 

1677,14 

biowritfd 

Franie-2 

0.27 

224.42 

399.08 

621.79 

1020.31 

ililiirJRfel 

1663.80 

WUhMt 

Frame-3 

-87.77 

191.51 

390.90 

■fcWdttM 

1656.05 

lili&Itf’AI 

wtiaaBei 

Frame-4 

98.26 

205.47 

413.49 

IBE 

1666.71 

EBECTigl 

Frame-5 

-112.41 

210.68 

425.91 

621.63 

825.23 

1028.61 

1248.76 

1452.13 

1670.63 

1914.28 

2063.98 

Frame-6 

-136.07 

202.95 

622.14 

838.46 

1029.05 

1251.47 

1484.39 

1664.46 

1891.27 

2078.31 

-212.39 

619.53 

831.39 

1019.20 

1244.87 

1490.99 

1656.83 

1899.42 

2069.70 

23.39 

mmm 

627.25 

838.88 

1024.75 

1251.90 

1468.50 

1668,57 

1904.02 

2074.10 

glEIftl 

613.93 

818.51 

1033.67 

1229.58 

1484.71 

1637,41 

1885.43 

2081.05 

218.21 

406.99 

633.00 

832.65 

1037.53 

1257.87 

1495.22 

1666,08 

1879.24 

2080.37 

Frame- 1 1 

-121.70 

213.59 

406.07 

638.69 

860.65 

1038.63 

1255.52 

1480.50 

1672,52 

1889.02 

2075.22 

219.97 

410.41 

639.93 

822.22 

1046.09 

inaasgii 

1669.42 

1872.22 

2059.46 

-1.50 

1796.21 

2660.04 

3523.34 

920 

5295.04 

6212.47 

7096,02 

8003.54 

8833.76 

mddkim 

1775.00 

2688.54 

5282.62 

6236.40 

7088,48 

7986.40 

8864.77 

Igfcl^U 

1774.87 

2674.93 

3533.64 

4429.44 

5313.72 

6236.58 

7081,00 

8003.26 

8865.87 

2667.65 

5307.16 

6223.64 

7104.36 

7988.62 

8856.86 

Hoop-5 

-49.80 

1405.97 

1768.51 

2658.31 

3549.44 

4423.48 

5306.09 

6231.13 

7079,09 

7997.91 

8852.02 

Hoop-6 

125.31 

764.24 

1773.87 

2655.24 

3545.38 

4405.45 

5303.86 

6225.94 

7069.33 

8003.84 

8853.35 

Hoop-7 

109.75 

837.64 

1771.67 

3566.77 

7980.51 

8878.15 

Hoop-8 

42.80 

893.60 

1766.59 

EB 

6243.14 

7085,92 

8011.49 

8876.29 

Hoop-9 

62.55 

885.38 

1771.93 

8866.16 

Hoop- 10 

-2.94 

881.42 

1776.66 

2659.74 

3537.78 

8855.17 

IQIgQI 

2657.59 

3533.56 

4433.36 

5297.91 

6218.63 

7067.17 

7990.97 

8850.41 

B3B3I 

897.40 

1764.75 

4411.75 

5309.38 

7992.74 

8859.30 

788.69 

1760.22 

2650.70 

3532.35 

4393.43 

7085,09 

8005.50 

8857.57 

dlggSOEl 

^29 

1796.47 

2669.15 

3532.94 

4405.88 

5308.45 

7066,58 

7984.24 

8885.40 

5.24 

1.49 

3.99 

-3.50 

-3.50 

-6,00 

-17.12 

8.17 

15.40 

-23.14 

21.42 

-7.48 

-21.94 

-21.94 

Long-3 

-5.08 

-1.24 

-7.64 

23.09 

76.86 

-5.08 

BQgE 

5.16 

17.97 

Long-4 

-28.19 

-23.14 

3.38 

139.79 

-28.19 

100.63 

-21.88 

139.78 

B;gW 

134.74 

-15.71 

-30.01 

029 

^^02 

5.74 

B?idr<fca 

25.76 

0.11 

169.74 

920 

IMIrtg 

-4.92 

WAJM 

1i:B 

-8.69 

Emssi 

-5.69 

-14.27 

-14.27 

-11.82 

-16.72 

Long-8 

6.90 

22.90 

-20.18 

-7.87 

4.44 

-2.95 

15.51 

-7.87 

SGI 

160.32 

Kiftfca 

424.97 

539.37 

576.84 

636.11 

695.69 

SG2 

13.39 

57.96 

107.45 

165.70 

223.80 

280.86 

458.65 

518.78 

577.30 

^11 

131.36 

306.99 

487.87 

mxsn 

571.79 

620.66 

684.69 

WablB 

112.16 

imjji 

344.29 

E^^ 

494.57 

Bl 

■ariapjM 

isagECT 

SG6 

8.25 

IOE9 

280.71 

346.67 

411.64. 

475.25 

543.04 

609.61 

SG7 

293.99 

93.47 

83.00 

029 

411.83 

543.54 

572.92 

615.30 

675.75 

736.49 

SG8 

10.80 

60.19 

114.27 

172.41 

223.05 

282.21 

343.79 

404.88 

461.24 

521.63 

580.10 

SG9 

233.91 

51.67 

45.78 

152.16 

324.90 

396.64 

511.34 

549.27 

602.07 

654.08 

719.98 

SGIO 

30050.1 

25113.4 

18962.3 

16002.6 

16029.7 

15680.5 

15105.5 

12510.8 

18748.1 

16148.8 

21291.2 
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TABLE  E-10.  CVPl,  WATER  2,  LOAD  CONDITION  la  (Continued) 


soil 

241.75 

47.79 

38.23 

121.80 

256.46 

323.76 

431.25 

453.21 

490.36 

528.76 

580.99 

SG12 

28.45 

123.47 

208.36 

292.24 

370.02 

454.44 

551.72 

644.70 

740.89 

840.18 

936.27 

SG13 

329.63 

138.00 

126.74 

226.77 

371.10 

459.49 

590.15 

617.89 

660.11 

717.67 

775.72 

SG14 

20.59 

85.91 

150.88 

218.72 

274.85 

340.38 

407.79 

473.59 

532.11 

594.05 

652.60 

SG15 

43.12 

-2.80 

16.46 

85.54 

162.04 

216.50 

283.62 

331.19 

378.99 

420.57 

470.50 

SG16 

-126.12 

-97.14 

-47.83 

12.27 

76.20 

131.37 

189.63 

246.74 

301.00 

354.12 

405.58 

SG17 

31.25 

-15.62 

2.39 

62.63 

132.07 

184.63 

259.04 

298.48 

341.86 

383.93 

441.23 

SG18 

269.55 

295.91 

343.15 

399.00 

456.27 

510.26 

568.83 

625.48 

679.43 

733.50 

789.22 

SG19 

146.38 

96.29 

116.70 

186.58 

261.65 

327.77 

410.77 

450.07 

495.01 

537.89 

582.11 

SG20 

81.55 

115.04 

153.12 

204.38 

253.31 

307.46 

365.23 

419.98 

473.01 

527.10 

575.35 

SG21 

6.45 

-15.11 

-40.72 

-69.99 

-121.38 

-147.74 

-176.11 

-205.92 

-234.67 

-261.56 

-290.97 

SG22 

14.49 

10.09 

15.59 

12.28 

-2.02 

-2.20 

-0.55 

-3.12 

-5.13 

-5.13 

-7.52 

SG23 

61.68 

51.21 

40.38 

18.71 

-9.54 

-34.68 

-59.82 

-83.65 

-106.41 

-126.59 

-149.96 

SG24 

-10.29 

-19.84 

-19.10 

-24.60 

-31.39 

-38.19 

-43.70 

-52.32 

-61.14 

-66.28 

-73.65 

SG25 

1372.69 

1358.19 

1351.29 

1333.63 

1337.86 

1321.93 

1287.88 

1255.60 

1229.41 

1208.98 

1186,45 

SG26 

542.98 

531.91 

532.54 

528.47 

536.36 

537.75 

526.37 

514.70 

507.41 

504.47 

498.80 

SG27 

2300.89 

1367.32 

925.47 

2295.97 

743.18 

833.02 

6739.95 

1169.69 

1180.65 

1190,76 

1140.12 

SG28 

-61.74 

-63.21 

-53.62 

-52.87 

-58.02 

-61.71 

-66.87 

-77.16 

-87.48 

-91.89 

-100.77 

SG29T 

-2.56 

119.99 

233.70 

334.85 

417.05 

510.34 

595.67 

693.13 

— 

779.62 

868.79 

953.58 

SG29-45 

13.24 

79.64 

134.56 

186.21 

219.73 

265.44 

309.05 

351.21 

390.08 

430.16 

469.10 

SG29L 

-54.14 

-61.38 

-65.44 

-72.69 

-70.81 

-80.49 

-90.56 

-104.09 

-116.83 

-129.88 

-142.20 

SG30T 

21.42 

100.85 

184.09 

266.34 

334.57 

412.76 

488.32 

576.75 

654.75 

737.07 

816.79 

SG30-45 

5.64 

38.25 

88.91 

127.93 

160.65 

199.15 

234.31 

272.17 

302.36 

338.94 

373.84 

SG30L 

6.61 

7.57 

11.14 

4.77 

7.56 

1.38 

-7.24  1 

-20.67 

-32.46 

-41.58 

-53.11 

SG31T 

63.97 

152.47 

227.21 

296.27 

360.01 

437.04 

512.99 

605.33 

691.11 

782.09 

867.74 

SG31-45 

83.47 

118.62 

154.60 

184.72 

216.13 

251.63 

288.87 

328.07  ■ 

362.78 

406.62 

445.88 

SG31L 

105.93 

90.50 

83.69 

70.26 

68.80 

58.72 

42.02 

23.85 

7.16 

-7.52 

-25.70 

SG32T 

4.40 

98.96 

194.45 

286.17 

362.06 

447.21 

529.72 

623.66 

707.69 

796.61 

882.59 

SG32-45 

-12.80 

32.01 

81.56 

123.39 

158.66 

199.10 

238.05 

276.75 

308.95 

350.45 

387.72 

SG32L 

-0.09 

-4.68 

-8.53 

-21.17 

-24.29 

-34.43 

-51.66 

-68.80 

-85.67 

-101.81 

-120.33 

SG33T 

10.96 

96.31 

188.33 

278.50 

355.14 

440.85 

525.39 

620.44 

706.13 

797.45 

885.27 

SG33-45 

-9.32 

45.18 

92.69 

132.30 

172.08 

210.03 

250.10 

288.04 

321.57 

360.49 

395.66 

SG33L 

2.57 

-3.21 

-3.90 

-13.22 

-16.75 

-22.86 

-40.94 

-53.46 

-68.75 

-84.50 

-101.43 

SG34T 

29.83 

112.43 

199.08 

283.15 

355.75 

431.10 

510.69 

596.44 

673.56 

755.02 

833.46 

SG34-45 

39.77 

95.53 

144.03 

183.76 

232.11 

269.75 

301.89 

335.11 

365.81 

402.71 

436.81 

SG34L 

8.08 

2.89 

-0.14 

-13.35 

-18.71 

-18.31 

-43.08 

-59.17 

-73.12 

-87.53 

-101.88 

SG35T 

65.05 

76.73 

159.39 

249.93 

328.95 

422.31 

513.35 

618.51 

712.22 

809.25 

903.12 

SG35-45 

51.07 

52.95 

102.25 

151.28 

194.84 

246.15 

293.49 

345.52 

391.05 

443.51 

491.58 

SG35L 

33.68 

33.86 

38.25 

37.04 

42.31 

43.87 

37.09 

30.31 

25.37 

23.95 

18.55 

SG36T 

-4.77 

90.57 

194.30 

288.41 

374.52 

461.83 

544.67 

638.19 

722.55 

809.78 

893.33 

SG36-45 

26.80 

61.34 

119.86 

166.86 

197.67 

240.55 

276.09 

319.64 

354.76 

394.42 

430.41 

SG36L 

42.85 

32.25 

28.39 

19.35 

-2.89 

-11.74 

-22.74 

-34.52 

-48.10 

-58.27 

-71.23 
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TABLE  E-1 1.  CVPl,  WATER  2,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.02 

0.01 

0.02 

0.00 

0.01 

-0.01 

-0.03 

-0.01 

0.00 

0.00 

0.00 

Frame- 1 

-19.95 

11.81 

-11.32 

13.33 

3.37 

6.52 

26.44 

-0.43 

5.59 

7.57 

1.19 

Frame-2 

27.33 

80.28 

53.48 

-13.77 

-42.92 

-187.48 

-7.55 

1.87 

37.50 

56.87 

-29.49 

Frame-3 

-26.70 

-225.04 

174.09 

232.98 

211.04 

-38.08 

-282.52 

81.98 

35.53 

Frame-4 

9.62 

-134.43 

33.78 

32.59 

91.58 

-0.09 

-159.44 

-27.73 

-11.36 

Frame-5 

-142.47 

-146.87 

88.75 

104.81 

-24.20 

-34.86 

-180.54 

118.63 

-134.13 

-101.09 

18.46 

Frame-6 

70.40 

45.59 

-121.57 

-131.19 

-98.58 

-119.18 

77.10 

18.28 

-35.23 

-121.57 

-109.20 

Frame-7 

-17.00 

75.23 

122.54 

-81.81 

39.27 

7.70 

-185.93 

-42.31 

68.66 

-5.15 

61.03 

Frame-8 

-46.45 

-55.85 

34.48 

-2.77 

52.83 

98.75 

55.01 

-35.59 

-98.56 

73.85 

-44.21 

Frame-9 

-178.92 

-73.22 

0.88 

-171.23 

-181.17 

125.25 

147.18 

106.02 

-137.47 

-140.70 

25.78 

Frame- 10 

-178.70 

-129.55 

-27.15 

40.62 

97.95 

69.84 

-204.64 

111.10 

-84.46 

-20.49 

-114.47 

Frame- 11 

-0.82 

99.83 

49.85 

150.34 

118.66 

60.66 

102.32 

-135.71 

110.33 

137.67 

82.52 

Frame- 12 

-48.04 

-54.00 

112.85 

85.80 

60.37 

-78.57 

-62.00 

9.58 

72.57 

105.69 

96.05 

Hoop-1 

-7.07 

7.79 

15.22 

-49.79 

15.22 

0.36 

-51.64 

-31.22 

-57.21 

20.79 

-5.21 

Hoop-2 

-66.27 

-27.60 

-64.43 

108.67 

-58.90 

75.52 

95.76 

1.86 

101.29 

3.70 

-60.75 

Hoop-3 

145.67 

-47.80 

138.57 

-95.72 

-10.53 

-49.58 

BEibJBIHgEl 

85.31 

-60.22 

158.11 

Hoop-4 

265.60 

-39.30 

-57.90 

196.81 

61.09 

-13.28 

27.62 

3.45 

-52.32 

75.95 

23.91 

Hoop-5 

-34.86 

-21.77 

-4.95 

4.39 

-14.30 

112.79 

-31.11 

77.28 

-6.82 

15.60 

34.30 

Hoop-6 

-79.61 

250.11 

214.74 

-72.16 

-87.06 

115.98 

-42.35 

140.21 

67.56 

-46.08 

Hoop-7 

18.53 

45.90 

-38.03 

18.53 

-79.99 

-78.15 

20.36 

-90.93 

-21.60 

-43.50 

Hoop-8 

94.58 

-38.58 

57.60 

94.59 

64.99 

-1.59 

35.40 

5.81 

42.81 

[BBil 

Hoop-9 

-124.95 

75.30 

46.16 

195.44 

7.93 

55.26 

-75.80 

-57.60 

IBSI 

-106.77 

msaA 

Hoop- 10 

-4.75 

-19.25 

-8.38 

-12.00 

53.23 

85.86 

-1.13 

-6.57 

75.00 

51.43 

22.43 

Hoop- 11 

246.16 

-28.87 

-39.95 

-41.79 

-69.48 

-54.71 

-71.32 

-21.49 

-71.34 

57.90 

212.98 

-97.83 

24.48 

-5.18 

-71.90 

BrfJLVlBMdlll 

169.02 

0.38 

119.02 

-75.61 

-32.98 

Hoop- 13 

1^ 

-86.43 

24.82 

84.15 

61.89 

61.90 

-79.00 

32.24 

24.82 

61.91 

-130.93 

Hoop- 14 

29.83 

-7.44 

-52.16 

0.01 

-14.89 

29.83 

-74.52 

-22.35 

-59.63 

29.83 

22.38 

Long- 1 

5.24 

479.72 

927.98 

1382.62 

1879.44 

2338.93 

2800.64 

3275.73 

3750.26 

4201.89 

4669.81 

Long-2 

-12.30 

481.52 

1427.14 

1858.19 

2305.04 

3743.51 

4192.39 

4641.37 

Long-3 

2.60 

461.08 

E3ESI 

1383.29 

1855.71 

2312.91 

2808.24 

3245.55 

3784.76 

4177.55 

4694.59 

154.95 

449.21 

932.93 

1414.26 

1871.32 

2344.93 

2796.80 

3243.23 

3788.89 

4193.92 

4684.89 

151.59 

504.72 

929.36 

1425.64 

1888.74 

2327.68 

2806.37 

3293.10 

3743.52 

4223.55 

4683.44 

Long-6 

197.42 

478.89 

925.00 

1410.20 

1864.97 

2343.75 

2785.81 

3262.68 

3744.02 

4217.40 

4689.58 

Long-7 

-11.82 

395.11 

935.64 

1418.70 

1869.61 

2339.05 

2798.40 

3303.99 

3750.18 

4191.05 

4682.26 

-53.41 

489.33 

942.23 

1434.65 

1866.48 

2312.00 

2805.23 

fcv/AiiiaggtHi 

4177.74 

4643.87 

SGI 

294.28 

231.42 

248.84 

241.82 

218.99 

205.91 

210.60 

225.82 

203.10 

SG2 

18.33 

12.84 

11.55 

8.80 

4.03 

2.02 

-3.85 

-5.50 

-9.54 

-9.35 

-14,48 

SG3 

329.14 

256.57 

265.03 

mamm 

182.16 

168.02 

iiMuim 

95.72 

64.85 

mam 

1.28 

-4.95 

-9.53 

-15.40 

-19.43 

-23.83 

-28.59 

-34.28 

-35.91 

-41.22 

SG5 

332.25 

284.10 

294.13 

261.41 

213.39 

174.23 

IhidMllBEtW 

SG6 

5.13 

-2.02 

-6.05 

mm 

-17.60 

-24.01 

-46.90 

-51.84 

SG7 

381.82 

370.13 

397.43 

mmam 

371.82 

376.21 

8.10 

2.33 

-0.78 

-4.16 

-14.28 

-19.00 

-22.74 

-26.37 

-31.24 

-34.95 

339.70 

258.29 

275.39 

252.36 

201.51 

194.15 

169.17 

150.18 

139.22 

106.40 

77.73 

SGIO 

18858.3 

21997.1 

23501.3 

24549.7 

26088.9 
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TABLE  E-1 1.  CVPl,  WATER  2,  LOAD  CONDITION  lb  (Continued) 


soil 

329.85 

274.20 

283.39 

257.79 

206.04 

200.34" 

188.96 

165.75 

167.49 

121.25 

111.14 

SG12 

15.18 

11.97 

8.53 

5.14 

0.18 

-8.81 

-17.25 

-20.18 

-26.94 

-33.75 

-39.62 

SG13 

418.97 

410.85 

441.06 

438.82 

414.29 

414.65 

420.24 

416.40 

436.10 

405.51 

415.41 

SG14 

16.13 

11.92 

10.54 

7.97 

1.74 

-2.06 

-7.38 

-9.12 

-13.71 

-17.82 

-20.98 

SG15 

76.71 

39.85 

80.48 

88.49 

72.88 

60.72 

33.62 

56.26 

62.71 

24.66 

25.67 

SG16 

-117.82 

-135.97 

-121.68 

-122.57 

-131.77 

-139.65 

-154.01 

-142.37 

-141.16 

-158.08 

-156.16 

SG17 

70.00 

47.41 

48.69 

44.46 

18.93 

21.68 

14.70 

9.74 

7.72 

-3.49 

-7.35 

SG18 

282.66 

275.53 

273.10 

271.16 

262.48 

261.15 

255.67 

253.39 

249.53 

246.48 

243.09 

SG19 

165.47 

170.64 

197.15 

199.68 

180.96 

184.09 

166.44 

179.09 

177.70 

161.55 

173.15 

SG20 

79.68 

80.42 

90.36 

92.37 

84.66 

84.48 

71.79 

81.70 

73.09 

73.03 

77.26 

SG21 

-1.84 

26.72 

52.51 

82.35 

110.75 

136.92 

163.47 

189.95 

216.03 

244.59 

270.20 

SG22 

7.52 

39.43 

67.67 

97.55 

126.74 

151.32 

175.92 

204.10 

230.26 

257.21 

279.94 

SG23 

58.36 

98.37 

130.12 

163.49 

196.03 

225.39 

255.70 

288.11 

318.18 

350.94 

381.03 

SG24 

-11.38 

30.30 

63.91 

98.23 

131.50 

159.97 

189.38 

223.11 

254.08 

288.21 

317.76 

SG25 

1433.99 

1483.47 

1525.63 

1572.44 

1625.94 

1674.18 

1727.56 

1780.43 

1837.49 

1898.59 

1955.08 

SG26 

552.13 

592.39 

625.26 

659.10 

692.17 

721.92 

752.29 

785.30 

818.39 

851.69 

883.07 

SG27 

1532.71 

2463.26 

3460.57 

3923.41 

2020.05 

2237.73 

2135.36 

2470.73 

2632.34 

3040.57 

2170.46 

SG28 

-39.63 

1.61 

33.28 

70.09 

102.52 

129.78 

160.73 

196.03 

228.55 

266.65 

296.09 

SG29T 

-11.72 

-28.57 

-40.48 

-53.47 

-63.74 

-79.68 

-94.89 

-102.92 

-116.16 

-126.14 

-138.22 

SG29-45 

4.21 

5.82 

12.74 

15.34 

22.73 

29.19 

38.77 

41.23 

56.60 

61.92 

73.37 

SG29L 

-53.07 

-38.65 

-15.20 

14.06 

42.91 

71.58 

101.86 

133.75 

166.30 

196.83 

230.25 

SG30T 

22.32 

2.38 

-6.04 

-18.30 

-33.13 

-48.13 

-60,22 

-69.90 

-81.28 

-93.84 

-105.73 

SG30-45 

0.09 

19.85 

36.09 

48.37 

61.91 

74.93 

87.97 

99.08 

117.89 

125.59 

142.14 

SG30L 

7.93 

55.67 

88.46 

122.50 

158.77 

190.41 

220.84 

255.53 

288.96 

322.51 

355.20 

SG31T 

50.96 

51.61 

39.41 

33.89 

28.49 

19.50 

11.84 

4.45 

-4.18 

-7.52 

-15.36 

SG31-45 

79.59 

102.49 

116.21 

132.47 

147.97 

162.47 

174.14 

187.02  ^ 

204.74 

220.21 

236.22 

SG31L 

113.96 

155.64 

188.49 

224.05 

258.07 

288.18 

319.78 

354.37 

387.23 

423.06 

454.25 

SG32T 

-6.42 

-21.14 

-27.65 

-39.61 

-50.94 

-63.14 

-76.72 

-83.44 

-94.99 

-108.21 

-116.46 

SG32-45 

-10.61 

7.50 

24.69 

39.31 

54.13 

67.30 

76.09 

91.42 

109.03 

121.01 

137.46 

SG32L 

3.58 

47.14 

79.55 

114.97 

150.87 

180.17 

212.01 

246.89 

280.04 

315.38 

346.36 

SG33T 

-1.74 

-11.51 

-19.44 

-32.60 

-44.02 

-55.49 

-70.17 

-78.91 

-91,10 

-103.04 

-111.79 

SG33-45 

-16.85 

3,49 

24.24 

42.13 

57.66 

69,37 

78.98 

98.55 

114.49 

129.86 

145.47 

SG33L 

13.63 

50.32 

85.03 

120.45 

155.47 

185.45 

220.28 

256.52 

290.59 

324.87 

358.14 

SG34T 

19.96 

19.36 

5.83 

-11.06 

-25.60 

-44.37 

-62.96 

-76.11 

-91.06 

-109.52 

-124.15 

SG34-45 

33.15 

58.46 

79.83 

98.29 

115.98 

129.37 

143.32 

166.07 

182.48 

197.10 

214.10 

SG34L 

12.30 

46.94 

84.11 

119.84 

155.35 

189.91 

225.91 

263.88 

298.44 

334.39 

371.18 

SG35T 

87.02 

55.31 

44.09 

27.99 

6.55 

-2.34 

-14.81 

-32.08 

-44.24 

-60.83 

-73.84 

SG35-45 

63.99 

64.18 

78.67 

88.98 

93.36 

104.46 

112.92 

121.60 

136.12 

142.56 

155.72 

SG35L 

39.25 

76.82 

102.05 

131.02 

161.39 

187.00 

214.64 

244.90 

274.21 

306.18 

333.88 

SG36T 

-11.36 

-27.50 

-33.18 

-43.07 

-56.28 

-69.11 

-84.15 

-89.63 

-99.57 

-111.95 

-119.83 

SG36-45 

24.40 

26.51 

43.07 

54.48 

61.43 

66.98 

73.13 

86.32 

101.37 

103.35 

118.26 

SG36L 

39.39 

81,04 

108.51 

136.14 

168.52 

194.71 

223.21 

252.68 

283.31 

311.74 

340.21 
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TABLE  E-12.  CVPl,  WATER  2,  LOAD  CONDITION  Ic 


Pressure 


Frame- 1 


Frame-2 


Frame-3 


Frame-4 


Frame-5 


Frame-7 


82.88 


105.02 


1.00 


1.03 


224.52 


220.05 


200.82 


218.31 


205.31 


292.83 


189.81 


207.55 


224.34 


890.01 


880.24 


896.46 


2.00 


2.03 


411.72 


426.15 


409.07 


393.81 


429.87 


406.40 


406.29 


387.31 


423.97 


416.58 


1764.81 


1771.50 


3.01 


624.48 


645.85 


637.64 


627.63 


832.62 


838.09 


829.98 


1254.82 


1048.58  1246.15 


1246.35 


1050.26  1262.56 


7.07 


1450.91 


1448.38 


1455.60 


1454.04 


618.86 


621.57 


643.11 


2647.30 


2657.50 


842.97 


3558.63 


3554.94 


1241.05  1468.93 


9.78  1244.85 


58.53 


1239.64  1482.62 


1053.37  1259.05 


9.72  6218.66 


5314.45  6207.56 


4471.16  5321.35  6221.23 


1665.921 1896.11 


1661.12 


889.95 

863.25 


1674.93 


675.32  1876.69 
658.67  1856.85 


889. 


877. 


98.82  7972.7 


7130.00  7981.16 


10.00 


10.10 


2098.39 


2100.32 


2074.84 


98.96 


2088.95 


78.5 


1756.66 

2658.62 

3550.41 

1757.47 

2652.97 

3532.62 

1789.32 


1774.28 


1782.63 


9.28 


33.75 


4459.99 


1780.11 


797. 


2658.75 


2652.22 


2648.10 


2684.27 


65.27 


2653.97 


3547.56 


3547.90 


3551.24 

3552.07 


6214.93  7097.07 

5326.74 1 6217.24  7122.65  1 7967.64 1  8881.30 


5331.38  6219.90  7099.29  7985.19  8876.33 


5325.67  6212.92  7094.02  7958.91  8868.00 


8.33  7099.23  7988.71 1 8867.09 

9.34  7101.66  7985.3 


5328.76  6210.62  71 15.87  7984.63  8867.98 


110.72 


-2.84 


145.86 


Long-7 


Long-8 


484.52 


713.40 


463.76 


476.98 


31.90 


55.91 


7.27 


935.68 


920.92 


921.65 


925.09 


933.28 


52.06 


101.00 


3.31 


1392.25 


1382.68 


1854.43 


1855.85 


1386.83  1873.29 


316.68 


205.92 


217.24 


4456.23 
4452.77 
447 
234 


336 

335 


2336.02 


2328. 


2353.52 


428.64 


622 


5-38  6231.71 


7967.62  8908.60 


4679.33 


8.24 

49.83 

210.67 

24.00 

11.72 

49.83 

199.76 

254.50 

231.92 

332.49 

200.93  346.31 


2.76 


84.60  3721.26  4204.02  4673.63 
2881.12 1 3253-95  1 3742.67 1 4217.50 1 4655.37 
3742.77 

2808.14  3279.62 1 3730.71 1 4195.62 
2803.02  3277.59 


315.03  369.30  |  426.98 

362.07  397.36 
308.80 


362.69 

607.42 


525.44 


194.24 


15357.2  12512.8  11966.8 


233.84  330.84 


528.19  584.43 


16160.0  18159.9  17444.0 
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TABLE  E-12.  CVPl,  WATER  2,  LOAD  CONDITION  Ic  (Continued) 


7.90 

10.29 

83.40 

193.71 

287.56 

336.69 

369.58 

441.35 

460.42 

500.65 

115.71 

190.95 

268.03 

337.64 

416.97 

501.51 

587.16 

679.55 

767.17 

858.16 

jsm 

252.84 

397.70 

526.35 

598.15 

660.49 

769.25 

812.61 

873.47 

205.62 

257.17 

321.23 

381.01 

440.23 

502.83 

559.05 

616.60 

51.02 

75.45 

147.48 

214.57 

264.32 

302.57 

385.72 

411.26 

469.62 

1^9 

-11.36 

44.71 

100.04 

148.62 

198.28 

257.60 

301.91 

356.69 

182.43 

228.22 

272.14 

352.18 

381.91 

434.26 

295.21 

341.59 

394.55 

448.70 

503.70 

554.12 

607.02 

668.17 

715.16 

769.64 

117.39 

190.44 

258.99 

345.26 

400.18 

447.49 

544.57 

573.96 

633.21 

SG20 

103.03 

148.82 

195.92 

243.11 

300.10 

352.42 

403.40 

467.90 

512.38 

568,86 

SG21 

4.97 

13.63 

14.55 

IBH 

-18.61 

-20.64 

-19.35 

-22.84 

-21.00 

-22.29 

SG22 

12.47 

41.07 

72.05 

103.44 

126,15 

151.49 

176.98 

200.78 

225.15 

248.61 

SG23 

61.46 

109.34 

116.49 

131.04 

125.14 

131.40 

142.05 

146.42 

157.79 

164.94 

SG24 

18.18 

124.49 

148.20 

173.55 

197.01 

221.96 

245,64 

SG25 

1496.31 

1533.82 

1568.45 

1655.79 

1681.22 

1701.44 

1721.88 

1729.82 

1750.81 

1768.29 

SG26 

572.58 

607.21 

634.00 

682.55 

713.44 

740.57 

767.75 

784.67 

809.74 

834.89 

SG27 

1774.45 

1773.16 

1634.98 

22844.9 

1454.00 

1338.47 

1352.34 

1398.30 

1077.84 

916.19 

744.72 

SG28 

-31.52 

11.19 

42.10 

73.76 

106.20 

126.79 

147.44 

168.06 

191.59 

217.34 

237.22 

109.67 

208,89 

300.43 

376.74 

462.18 

544.87 

626.38 

708.65 

786.58 

866.78 

83.59 

146.00 

203.66 

244.37 

303.19 

354.56 

403.03 

453.43 

503.21 

553.68 

QQH 

-43.58 

-19.50 

3.39 

34.99 

62.72 

83.53 

105.92 

126.36 

147.50 

170.30 

^91 

87.08 

155.12 

226.09 

282.36 

352.01 

421.81 

491.53 

564.06 

632.43 

705.42 

^ni 

116.88 

169.41 

215.24 

270.44 

318.18 

364.04 

410.04 

457.44 

504.56 

SG30L 

4.68 

86.82 

111.66 

150.73 

178.48 

199.89 

222.08 

241.93 

264.33 

284.86 

146.61 

209.01 

326.71 

395.03 

467.41 

542.73 

617.75 

693.86 

772.37 

lESH 

137.45 

186.55 

279.39 

329.97 

378.30 

427.66 

476.38 

527.88 

579.98 

133.02 

160.53 

238.18 

254.38 

272.91 

287.72 

306.04 

322.37 

247.12 

311.04 

389.27 

466.19 

542.67 

621.04 

695.04 

774.61 

jiyn 

168.17 

224.56 

279.73 

328.98 

378.17 

429.29 

479.70 

530.34 

Sl^H 

65.27 

84.42 

121.92 

143.26 

160.07 

178.36 

192.90 

211.36 

226.62 

385.47 

462.58 

539.98 

618.91 

694.40 

774.71 

i^m 

289.61 

337.78 

387.64 

439.10 

488.39 

539.47 

152.99 

171.52 

191.63 

209.03 

231.04 

247.93 

SG34T 

101.00 

171.25 

241.92 

300.89 

372.66 

442.15 

511.71 

584.27 

653.14 

726.03 

SG34-45 

104.98 

178.07 

234.32 

301.72 

359.29 

408.43 

459.56 

513.56 

562.01 

615.55 

SG34L 

imyi 

64.54 

84.72 

121.10 

144.34 

164.01 

186.12 

205.13 

225.89 

245.80 

|[^ 

368.10 

454.20 

540.17 

627.76 

711.76 

799.59 

in^ 

[ej^m 

297.71 

355.20 

413.00 

473.82 

532.11 

592.46 

98.85 

123.03 

163.71 

190.19 

213.36 

238.14 

259.30 

284.82 

307.81 

SG36T 

-2.02 

167.84 

253.23 

413.82 

491.26 

569.71 

648.58 

722.92 

801.17 

SG36-45 

25.95 

74.52 

185.89 

233.99 

283.52 

331.97 

378.90 

425.65 

472.75 

520.12 

134.17 

152.22 

168.91 

182.54 

200.40 

215.99 
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TABLE  E-13.  CVP2,  AIR  1,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

■SOI 

2.04 

3.02 

IBEI 

8.07 

9.08 

10.10 

Frame- 1 

9.49 

176.05 

423.10 

643.32 

832.49 

1048.36 

1655.31 

1872.60 

2093.19 

Frame-2 

847.44 

1059.86 

1253.74 

1458.40 

1656.17 

1838.75 

2071.60 

Frame-3 

828.09 

1035.72 

1250.77 

1462.73 

1676.46 

1859.76 

2087.54 

Frame-4 

19.49 

198.46 

425.24 

644.13 

825.04 

1049.92 

1261.55 

1478.71 

1680.41 

1875.68 

2086.32 

Frame-5 

71.82 

207.93 

422.97 

654.24 

835.44 

1039.93 

1262.23 

1460.72 

1659.27 

1856.56 

2091.67 

Frame-6 

18.96 

263.99 

|||£Qg|g 

1577.98 

1861.10 

2067.64 

Frame-7 

252.40 

442.68 

557.97 

838.30 

1037.28 

mjgsy 

Frame-8 

-9.86 

206.54 

413.81 

623.62 

1237.66 

1471.53 

1666. n 

1886.05 

2097:22 

Frame-9 

-74.29 

269.44 

433.03 

593.88 

1251.15 

1453.88 

1791.91 

1866.46 

2067.15 

Frame-10 

417.00 

623.43 

829.54 

1021.48 

2047.65 

Frame- 1 1 

828.46 

1037.76 

\tmxa 

2093.55 

-42.05 

196.91 

418.08 

612.36 

828.82 

1252.46 

1438.08 

1648.88 

1878.64 

2074.33 

1822.98 

2685.07 

5304.65 

6193.94 

8852.58 

Hoop-2 

1832.10 

2755.67 

3515.73 

4437.56 

5324.19 

6200.42 

8865.21 

Hoop-3 

23.21 

882.75 

1789.48 

2721.12 

3518.56 

4430.99 

5323.24 

6193.13 

7068.99 

7962.57 

8822.11 

Hoop-4 

12.79 

1794.38 

2680.82 

3536.77 

4423,29 

5310.78 

6191.32 

7061.46 

7959.52 

8836.53 

1795.00 

2707.26 

3532.91 

4428.84 

maa 

woaiMi 

1786.85 

2694.20 

3552.63 

4436.05 

IrAVidMI 

3489.87 

4428.83 

5348.65 

6194.05 

3568.61 

4429.00 

5319.17 

6201.37 

-20.51 

889.81 

1756.95 

2543.61 

3610.24 

4431.34 

5283.63 

6191.51 

7084.31 

7936.60 

8815.16 

29.39 

881.90 

1767.27 

2633.87 

3537.31 

4470.74 

7109.53 

8084.86 

8880.46 

-91.46 

875.81 

[B 

2567.13 

3529.22 

4426.12 

6166.57 

7911.95 

8865.36 

-37.82 

918.97 

1765.06 

2630.81 

3541.68 

4429.64 

5303.14 

6242.64 

8849.86 

37.84 

875.66 

3530.33 

4412.28 

8854.34 

90.25 

859.81 

1762.91 

2650.51 

Riiifa 

7082.86 

7941.22 

8859.65 

Long-1 

118.31 

120.69 

79.17 

0.82 

-2.74 

-0.36 

-21.72 

2.01 

6.76 

-3.92 

-5.11 

Long-2 

BcWiHI 

-13.22 

-21.72 

-1.06 

-3.49 

7.44 

Long-3 

49.46 

-36.30 

BWiIil 

mm 

eeh 

2.22 

Long-4 

1.75 

lytjm 

-39.86 

64.16 

^M?m 

IQQ 

esq 

-19.05 

Long-5 

321.21 

334.43 

mm 

385.98 

-31.41 

-37.53 

-3.30 

85.94 

-41.19 

48.05 

7.71 

8.93 

27.27 

113.69 

105.25 

106.45 

107.65 

165.35 

K»W 

BlrldM 

BUM 

0.51 

9.13 

1.74 

1^3011 

-27.01 

38.05 

338.20 

424.98 

491.84 

605.94 

699.32 

63.54 

124.00 

184.67 

364.00 

426.23 

486.97 

552.04 

616.13 

116.71 

39.81 

87.03 

192.91 

416.81 

499.83 

568.23 

678.56 

775.71 

SG4 

15.80 

67.21 

126.08 

186.82 

245.57 

306.60 

367.14 

428.52 

488.09 

553.00 

616.88 

SG5 

38.81 

-33.24 

112.75 

172.35 

261.16 

346.41 

413.29 

492.22 

566.22 

654.20 

mi 

QQBI 

jimm 

703.12 

####### 

jUUUgUI^ 

jilt  H 11  !f  l!4i 

WTriffHfTtTr 

####### 

SG8 

6.91 

65.80 

128.35 

11^103 

435.37 

498.68 

559.72 

SG9 

49.62 

-28.09 

333.85 

416.33 

487.18 

586.69 

677.27 

SGIO 

3.72 

63.86 

mil 

252.05 

313.49 

374.67 

437.01 

498.78 

562.62 

625.85 
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TABLE  E-13.  CVP2,  AIR  1,  LOAD  CONDITION  la  (Continued) 


soil 

31.04 

-60.45 

-21.65 

78.88 

137.31 

QQB3 

558.99 

SG12 

33.70 

117.64 

208.88 

300.45 

395.32 

609.52 

yjgjESi 

927.80 

1033.44 

104.83 

-35.34 

-23.69 

90.89 

187.52 

281.15 

370.20 

30.92 

92.01 

153.05 

217.89 

283.00 

347.13 

408.87 

lyegll 

-52.13 

-68.53 

-33.99 

10.74 

70.80 

113.64 

161.28 

SG16 

-19.81 

22.56 

76.03 

126.87 

184.23 

236.23 

291.58 

527.32 

SG17 

-393.79 

-420.08 

-377.57 

-302.77 

-231.49 

-107.04 

108.86 

182.79 

SG18 

-2.14 

31.12 

75.09 

125.46 

179.61 

230.41 

282.64 

337.82 

393.40 

444.58 

497.55 

-379.70 

-353.81 

-110.41 

-51.07 

H^fll 

128.92 

|c|i)Qg 

59.48 

111.61 

345.18 

404.29 

580.73 

-14.06 

-50.32 

-187.57 

-216.88 

-313.98 

SG22 

54.24 

43.36 

40.45 

37.95 

37.08 

36.42 

35.79 

31.08 

SG23 

-34.24 

-56.98 

-79.07 

-106.36 

-127.54 

-150.69 

-172.24 

-192.51 

-217.35 

-241.38 

-266.21 

15.79 

13.12 

9.52 

7.63 

3.48 

2.83 

1.12 

-5.89 

-9.99 

-13.45 

220.70 

218.40 

209.40 

202.70 

196.21 

190.88 

185.11 

waaECT 

156.89 

24833.4 

24777.6 

24831.0 

24848.2 

24859.9 

24825.5 

24847.3 

BggQI 

25004.1 

gencn 

-179.17 

-205.60 

-234.03 

-260.48 

-282.33 

-303.33 

-325.22 

-395.79 

SG28 

48.26 

38.66 

37.92 

34.96 

32.74 

28.31 

25.34 

19.44 

-0.52 

SG29T 

7.85 

82.32 

163.34 

242.57 

322.78 

402.68 

481.74 

562.23 

644.55 

725.02 

807.54 

SG29-45 

31.20 

40.11 

70.85 

108.40 

143.52 

174.82 

215.58 

252.77 

359.51 

SG29L 

26.62 

5.68 

-1.89 

-10.48 

-19.49 

-30.55 

-38.81 

-46.54 

-78.25 

SG30T 

15.24 

86.52 

165.08 

243.70 

323.97 

404.25 

483.79 

565.41 

731.17 

814.24 

SG30-45 

8.90 

23.38 

60.42 

94.02 

129.40 

163.24 

204.74 

241.27 

273.46 

309.25 

347.98 

SG30L 

laHSi 

-8.25 

-13.77 

-22.68 

-28.77 

-38.01 

-43.05 

-49.34 

-58.48 

-70.17 

-78.51 

SG31T 

113.45 

197.47 

273.13 

360.11 

443.62 

524.28 

608.20 

692.36 

775.27 

858.09 

1^291 

13.58 

2.44 

Ba 

-52.51 

-61.98 

-71.08 

^Q9IH 

66.23 

103.72 

313.32 

357.14 

396.13 

82.04 

165.64 

681.29 

768.67 

858.66 

rfckfcglM 

KJiftl 

77.25 

119.17 

WSSEk 

337.17 

378.91 

419.68 

SG32L 

38.86 

16.57 

8.09 

-72.83 

-88.22 

-104.39 

SG33T 

-5.31 

45.89 

112.24 

186.76 

266.49 

347.80 

431.24 

517.55 

607.95 

696.14 

787.13 

SG33-45 

Ea 

32.45 

59.62 

157.30 

192.52 

229.86 

266.06 

303.69 

344.40 

-3.60 

-11.75 

-58.43 

-75.04 

-89.80 

-111.50 

-127.52 

-144.32 

mmM 

51.93 

113.98 

182.99 

257.29 

330.88 

405.97 

482.72 

562.04 

640.24 

720.38 

SG34-45 

-13.13 

3.48 

33.19 

118.45 

149.43 

183.33 

213.30 

247.27 

281.83 

SG34L 

19.14 

10.53 

1.36 

IKHEEi 

-37.05 

-49.84 

-62.30 

-76.73 

-91.16 

-104.74 

SG35T 

021 

33.42 

85.96 

148.44 

220.11 

293.62 

370.04 

450.59 

535.51 

619.49 

706.05 

IQSgi 

27.58 

51.59 

■kpjheJ 

lEQjgy 

181.62 

218.11 

251.73 

289.63 

333.45 

6.97 

-1.77 

HUB 

n^i 

-15.76 

-15.90 

-22.27 

-26.13 

-29.19 

66.29 

145.98 

225.19 

307.00 

387.21 

466.95 

549.46 

631.89 

714.48 

798.85 

SG36-45 

-8.71 

13.99 

57.29 

300.68 

336.72 

381.20 

SG36L 

6.98 

-9.25 

-13.91 

{ngjgQI 

-39.04 

-55.13 

iwaEBi 

-86.91 

SG37T 

-64.60 

18.79 

105.78 

188.80 

272.69 

355.77 

437.09 

519.39 

604.01 

686.44 

770.29 

SG37-45 

33.79 

58.47 

101.12 

140.51 

176.81 

214.72 

255.93 

296.65 

325.62 

369.90 

410.52 

SG37L 

22.30 

2.76 

-5.09 

-13.36 

-18.98 

-26.31 

-29.79 

-35.09 

-44,24 

-51.53 

-57.98 
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TABLE  E-14.  CVP2,  AIR  1,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

8.00 

9.00 

10.00 

Pressure 

0.05 

0.04 

0.06 

0.09 

0.11 

0.12 

0.10 

0.10 

0.10 

0.09 

Frame- 1 

msssM 

-1.95 

0.32 

-12.35 

4.19 

3.06 

8.33 

Frame-2 

113.96 

6.29 

-34.85 

1^09! 

-555.74 

56.51 

1125.26 

Frame-3 

110.58 

-28.76 

msm 

74.47 

66.44 

-103.02 

-14.91 

-86.88 

Frame-4 

318.37 

258.88 

mi 

-S6J1 

56.87 

■wjraa 

-57.53 

16.62 

Frame-5 

-8.62 

54.33 

22.11 

197.28 

-38.03 

-56.99 

Frame-6 

83.71 

-17.35 

S7.2S 

-12.39 

-70.38 

71.95 

-42.47 

2.24 

Frame-7 

-137.57 

31.69 

-18.82 

90.52 

-71.45 

-49.43 

debei 

Frame-8 

-91.85 

-12.21 

-65.75 

-2.38 

■twr>M 

Frame-9 

69.47 

0.12 

14.45 

-5.47 

1090.86 

-123.76 

-47.35 

60.81 

-33.48 

Frame- 10 

21.36 

47.64 

10.93 

-5.48 

112.55 

34.07 

-30.01 

-7.96 

69.54 

62.55 

81.68 

Frame- 1 1 

-72.18 

39.98 

8.91 

63.78 

22.33 

38.25 

26.06 

-26.69 

-8.03 

-6.47 

-28.25 

Frame- 12 

67.57 

52.45 

34.61 

OBI 

81.38 

-26.85 

-87.76 

-101.93 

3.58 

25.96 

-8.44 

[xQSSDIU 

-20.11 

-23.79 

mm 

MBifeMii 

QQI 

IQglll 

-16.43 

0.10 

14.80 

|iS333[||[| 

WM0M 

mm 

■tgItM 

heei 

131.85 

28.88 

77.66 

■Mtbl 

-59.23 

137.22 

151.24 

81.09 

-64.49 

Hoop-4 

33.14 

-100.07 

92.35 

-113.02 

-0.16 

-63.06 

-81.55 

-111.17 

-138.90 

-88.96 

158.94 

Hoop-5 

-14.40 

180.78 

-50.89 

350.43 

-34.47 

166.17 

-1.64 

144.30 

IduI 

-83.71 

65.05 

0^3 

-161.97 

117.92 

-21.86 

73.78 

-36.58 

-21.86 

22.28 

-7.15 

-7.15 

UeyUM 

445.48 

122.75 

-24.14 

256.96 

322.22 

-113.31 

123.31 

119.69 

31.20 

-75.36 

25.78 

51.07 

-77.17 

MilW 

41.20 

30.14 

177.52 

37.51 

-39,86 

63.31 

89.09 

-104.34 

85.42 

89.10 

K»m 

23.26 

63.96 

-30.41 

-58.17 

mm 

-69.28 

-36.30 

30.42 

-36.30 

-43.72 

53.25 

-50.34 

-35.55 

ma 

16.25 

IQH 

486.17 

922.86 

1396.48 

2334.05 

2764.85 

3188.85 

3448.78 

3862.63 

4370.57 

Long-2 

BtTilBl 

478.93 

1913.23 

2349.33 

2794.13 

3257.49 

3724.21 

4169.85 

4558.75 

Long-3 

-69.87 

443.37 

935.48 

1423.99 

1831.81 

2354.85 

2787,35 

3281.07 

3723.55 

4161.89 

4804.42 

Long-4 

31.12 

423.86 

952.42 

1416.28 

1842.29 

2323.00 

3737.90 

4687.07 

Long-5 

329.67 

694.02 

1060.84 

1527.31 

2032.24 

2450.44 

mm 

3787.56 

4747.48 

Long-6 

41.94 

412.31 

953.81 

1402.55 

1814.71 

2374.42 

3725.64 

4715.47 

Long-7 

101.66 

450.17 

1841.05 

2340.87 

4678.66 

Long-8 

2.97 

436.23 

950.73 

1384.13 

1832.38 

2338.13 

2786.20 

3297.39 

3744.28 

4273.22 

4707.75 

SGI 

54.82 

120.80 

132.41 

114.71 

143.27 

134.25 

150.65 

153.59 

171.85 

202.97 

216.45 

12.07 

-2.81 

-4.10 

-5.16 

-7.47 

liliU 

BQgQI 

35.56 

41.65 

47.74 

IgQIlllllll 

BItlW 

IBSH 

11^31 

-26.25 

-30.40 

-36.98 

-41.08 

DBS 

31.22 

■UtlH 

-24.17 

0.05 

-9.99 

SG6 

21.63 

16.66 

10.76 

3.21 

0.81 

-6.93 

-14.85 

-21,29 

-27.19 

-31.24 

-38.25 

SG7 

.ij  Ji  ^  4144 44  44 

II  If  11  H  U II II 

11 II II 11 II II II 

II II II II  It  II 11 

//  //  //  //  //  //  // 

44.44.4^4444.4444. 

II  It  II II II II 11 

II II II II 11 II II 

trtftrrtitfftf 

nitftftnifit 

tfnnttttttit 

WftWtfmttr 

tFftirfrftftft 

trnrrttirtftr 

trtFWtrttitit 

TTiTTrTrrriT 

ftftttTrtrfrW 

TrftTTTTTrfrif 

SG8 

-54.20 

-53.45 

-59.34 

-60.82 

-65.23 

-65.97 

-68.91 

-72.59 

-76.27 

-79.21 

-83.64 

SG9 

37.45 

88.03 

56.28 

6.62 

23.05 

6.80 

-5.93 

-7.04 

-25.50 

-9.62 

-15.35 

SGIO 

4.45 

-1.63 

-7.91 

-15.84 

-20.27 

-25.07 

-32.63 

-38.35 

-46.65 

-51.08 

-58.83 
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TABLE  E-14.  CVP2,  AIR  1,  LOAD  CONDITION  lb  (Continued) 


6.59 

27.40 

-1.95 

-25.75 

3.45 

-15.23 

-26.17 

-31.06 

-25.34 

4.79 

30.94 

26.97 

17.87 

8.87 

5.03 

-3.78 

-21.42 

-28.95 

-34.44 

Itfcgl'B 

IHL-W 

ggg 

72.34 

87.67 

94.26 

120.18 

liVJIM 

■IdtiEB 

ggi 

■imgi 

4.11 

0.98 

-3.81 

-7.82 

ggg 

MHEW 

laaraw 

-48.91 

-33.76 

-30.39 

-59.97 

-42.41 

SG16 

-11.02 

Miaifsi 

WMJM 

-30.13 

-23.22 

-27.00 

-31.65 

mlWdm 

-52.38 

SG17 

-389.98 

-399.96 

-394.79 

-405.82 

-401.39 

-399.64 

-408.13 

-409.24 

-406.79 

-387.41 

-407.76 

SG18 

0.22 

-6.52 

-4.58 

-8.79 

-11.42 

-12.34 

-17.65 

-20.93 

-23.94 

-22.55 

-30.40 

ggy 

B6WtlW?i 

-327.68 

-315.70 

-329.20 

-324.50 

-322.82 

-312.62 

-308.58 

MlIrkM 

ggg 

ggg 

19.18 

18.07 

15.12 

14.38 

11.98 

22.02 

ggg 

192.43 

217.75 

242.57 

270.11 

297.33 

SG22 

50.98 

75.72 

102.81 

138.59 

174.95 

198.70 

230.69 

253.97 

283.08 

311.35 

339.82 

-38.26 

-6.43 

27.14 

65.42 

104.33 

134.27 

172.78 

203.43 

235.59 

269.00 

302.83 

26.68 

61,46 

94.86 

138.41 

182.49 

212.59 

254.11 

285.26 

320.17 

356.30 

392.13 

252.88 

281.01 

314.67 

348.47 

373.78 

406.97 

433.68 

461.57 

490.07 

519.76 

25048.2 

25101.2 

25101.2 

25107.5 

25051.2 

25010.0 

25001.6 

25077.6 

25033.9 

25092.3 

-113.90 

-86.41 

-53.98 

-16.38 

11.20 

47.65 

77.49 

107.66 

138.55 

171.36 

SG28 

33.49 

72.66 

103.71 

141.42 

185.76 

214.61 

255.27 

287.03 

321.06 

354.30 

SG29T 

12.41 

MsWiM 

-23.94 

-42.02 

-57.68 

-74.42 

-89.90 

_ 

-107.08 

-120.16 

-135.16 

-152.00 

29.22 

BW.f 

69.09 

93.24 

102.57 

123.95 

133.25 

149.17 

160.98 

169.99 

21.52 

MfSBil 

88.31 

124.91 

163.91 

198.53 

234.39 

271.20 

305.50 

340.34 

375.36 

18.89 

MJtfiM 

-6.94 

-25.11 

-39.35 

-50.00 

-65.42 

-77.69 

-91.24 

-104.28 

-119.13 

bfckfilM 

-0.99 

ggg 

16.33 

37.49 

58.42 

66.18 

85.63 

92.44 

1 _ 

97.09 

110.60 

119.33 

SG30L 

3.06 

MEMM 

78.89 

123.40 

168.94 

200.97 

242.28 

276.63 

311.88 

351.30 

389.54 

SG31T 

21.99 

14.40 

9.55 

-1.43 

-10.51 

-22.80 

-49.66 

-57.29 

-68.97 

^0291 

60.91 

91.00 

130.43 

170.68 

196.89 

igng 

358.13 

^Qgim 

48.19 

50.28 

57.82 

72.60 

81.35 

ggg 

-8.03 

-18.59 

-33.88 

-47.97 

-55.88 

-74.43 

-84.56 

-99.17 

-111.49 

-124.79 

65.01 

63.52 

71.50 

89.48 

100.81 

116.58 

123.43 

130.86 

138.47 

149.78 

SG32L 

30.98 

70.05 

104.78 

150.76 

197.12 

229.10 

274.49 

308.01 

345.73 

384.80 

423.68 

-3.99 

-15.24 

-30.82 

-44.32 

-59.70 

-71.19 

-90.34 

-102.95 

-116.65 

-128.79 

-141.87 

25.25 

29.48 

38.63 

53.16 

58.88 

MEM 

40.56 

76.19 

115.09 

154.57 

188.92 

230.51 

264.21 

299.64 

334.48 

370.77 

ggg 

4.73 

-24.08 

-41.76 

-57.31 

-77.28 

-99.48 

-116.74 

-134.44 

-149.01 

-164.92 

g^l 

-12.34 

-16.10 

-13.32 

-12.62 

-9.51 

-6.59 

-4.36 

-4.36 

39.07 

73.89 

106.62 

138.40 

173.24 

210.02 

242.59 

276.27 

309.47 

343.50 

6.83 

-5.31 

-15.59 

-31.26 

-43.81 

-52.69 

-68.22 

-77.93 

-89.52 

-99.79 

-111.70 

^gogi 

22.28 

49.87 

49.18 

63.85 

ggg 

118.47 

ggg 

ggg 

153.78 

23.60 

64.64 

96.84 

140.99 

ggg 

ggg 

ggg 

406.21 

-2.76 

-16.01 

-24.06 

-38.98 

Ogi 

ggg 

ggy 

-112.82 

bfckfjgM 

-19.85 

4.43 

4.34 

22.61 

38.27 

45.36 

64.56 

igQQI 

93.04 

SG36L 

0.08 

36.02 

61.80 

98.16 

138.43 

163.99 

202.73 

232.03 

261.47 

293.87 

325.52 

IRj^ 

-84.29 

-93.88 

-105.59 

-109.46 

-123.37 

-131.68 

-144.91 

-156.77 

-166.63 

SG37-45 

22.09 

36.68 

36.68 

45.78 

58.74 

71.52 

86.53 

92.05 

98.29 

101.35 

111.20 

SG37L 

17.52 

48.03 

78.67 

118.88 

160.01 

186.95 

224.66 

251.56 

284.04 

317.10 

349.19 
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TABLE  E-15.  CVP2,  AIR  1,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2,00 

3.00 

■aim^ 

6.00 

— IH^ 

Pressure 

-0.05 

1.02 

2.01 

3.03 

■ariM 

6.05 

8.09 

Frame- 1 

gggg 

418.54 

622.91 

1^ 

1847.43 

2091.14 

m 

360.56 

632.65 

■atwraii 

lim 

1834.20 

2208.53 

411.67 

630.15 

\mm 

2107.81 

Frame-4 

9.28 

225.07 

422.39 

632.31 

853.84 

■WtlKEi 

1240.22 

1449.95 

1676.44 

1^^ 

2096.33 

206.97 

829.76 

1042.32 

1252.96 

1459.55 

1667.38 

1865.85 

2075.80 

-87.68 

256.23 

425.93 

628.35 

859.21 

1038.47 

1254.93 

1445.30 

1687.78 

1878.74 

2097.90 

Frame-7 

30.53 

KitlH 

1030.79 

1249.58 

1483.25 

1645.47 

1848.65 

2104.01 

B5E1I1 

IBHBl 

623.92 

1032.24 

1228.43 

1461.85 

1692.72 

1888.79 

2083.64 

BIW^ 

198.49 

625.60 

785.65 

1030.19 

1217.37 

1452.79 

1668.23 

1820.41 

2074.30 

f38STB!glW 

10.32 

217.08 

836.22 

1028.77 

1266.35 

1446.47 

1648.16 

1976.89 

2066.78 

Frame- 11 

40.81 

239.07 

850.25 

1039.79 

1251.65 

1478.07 

1717.19 

1866.33 

2078.55 

244.16 

422.02 

631.69 

832.07 

1036.64 

1255.29 

1466.40 

1683.62 

1864.11 

2121.21 

^29 

wsx*a 

1762.34 

2666.42 

3544.78 

6215.99 

1779.70 

2645.18 

3564.86 

5310.80 

6211.26 

Blj^ 

1766.68 

Hoop-4 

234.82 

954.37 

1762.93 

2663.90 

3570.42 

4439.50 

5324.80 

6206.12 

7104.72 

7991.23 

8852.22 

Hoop-5 

-74.60 

904.80 

1787.70 

2675.98 

3582.51 

4428.40 

5334.07 

6248.56 

7127.23 

7926.46 

8892.10 

BIQQ 

1781.31 

2658.83 

3547.44 

4430.07 

5334.43 

6208.96 

7134.00 

7961.99 

8875.34 

MTMM 

1813.86 

5335.11 

6272.56 

7022.59 

7976.14 

8895.42 

Hoop-8 

29.64 

5312.35 

7114.23 

7974.98 

8910.18 

Hoop-9 

-25.95 

-71.75 

860.23 

3489.64 

4442.28 

5303.90 

6206.45 

7058.96 

7969.26 

8880.46 

iIBBWW 

-93.30 

757.89 

1802.54 

2656.88 

3557.99 

4404.45 

5294.42 

6198.51 

7357.38 

7956.17 

8817.45 

wmm 

6191.45 

7131.58 

7975.47 

8849.86 

6199.13 

7162.99 

7897.01 

8846.92 

1784.75 

jgfiWJMTJ 

5322.29 

6209.71 

7393.65 

7896.82 

8867.05 

[l^SQHI 

lifcElM 

934.92 

1404.93 

1885.63 

2318.62 

2800.73 

3269.56 

3775.18 

4175.94 

4672.95 

Long-2 

25.68 

459.49 

1884.06 

2305.58 

2789.55 

3262.35 

3687.75 

4172.28 

4655.69 

Long-3 

30.81 

448.34 

1867.86 

2287.74 

2767.74 

3264.91 

3903.77 

4145.73 

4700.96 

Long-4 

-21.50 

404.29 

1872.88 

2316.88 

2785.81 

3247.17 

3715.87 

Long-5 

347.65 

636.48 

953.14 

1412.36 

1899.15 

2782.80 

3289.98 

136.08 

433.09 

118.49 

454.97 

Kllia 

l|tk!i|y 

mm 

3770.36 

4184.66 

4660.36 

431.31 

922.60 

1397.81 

1911.17 

2333.21 

2791.41 

3262.92 

3750.43 

4198.13 

4666.83 

98.86 

66.62 

107.71 

224,37 

372.15 

423.23 

522.57 

576.81 

706.69 

752.76 

866.66 

70.51 

124.78 

182.84 

245.12 

mjjgegl 

359.01 

415.27 

477.52 

590.70 

|[j2|gQ| 

Ktam 

pAMiSl 

IBHEEI 

WSKSM 

IQQI 

KfiMiaa 

21.09 

114.38 

236.55 

282.11 

367.94 

469.33 

625.47 

SG6 

24.58 

81.70 

135.86 

194.26 

258.90 

319.54 

385.13 

448.00 

511.15 

574.34 

640.67 

SG7 

####### 

t!  }t  n  !l  1!  1!  II 

it  ti  a  ii  11  ti  11 

II II II II II  ti  II 

II II II II II II II 

444^.4^4^44.4^44. 

44444444444444 

44444444444444 

4411  fl  jf  444(44 

####### 

ffWtflfffifW 

mtitmi-H-H- 

if  (I  !{l{l(H-tt 

ifffitifitttft 

ttITITtt  tt  tttt 

ififitftififn 

ffitititfftfff 

SG8 

-46.83 

10.59 

65.06 

120.27 

179.87 

235.84 

291.04 

349.97 

404.41 

460.35 

522.18 

SG9 

94.86 

26.19 

43.36 

129.93 

262.82 

304.38 

391.33 

429.40 

522.21 

566.88 

669.33 

SGIO 

9.07 

64.98 

119.03 

176.59 

236.53 

290.24 

346.33 

400.06 

458.51 

509.80 

569.58 
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TABLE  E-15.  CVP2,  AIR  1,  LOAD  CONDITION  Ic  (Continued) 


SG33-45 
SG33L 
SG34T 
SG34-45 
34L 
35T 
35-45 


SG35L 


SG36T 


SG36-45 


SG36L 


SG37T 


SG37-45 


SG37L 


122.36 


34.75 


-38.59 


-20.65 


•371.07 


-1.17 


-12.97 


121.90 


16.98 


95.43 


-48.27 


18.14 


-410.29 


26.46 


-353.47 


22.00 


150.93 


-15.52 


69.03 


-364.88 


68.58 


-330.31 


114.62 


211.00 


41.55 


124.12 


-296.02 


118.27 


-265.71 


200.04 


373.81 


261.78 


273.02 


112.29 


180.43 


-207.75 


169.61 


-184.59 


239.65 


466.74 


334.03 


150.86 


232.22 


210.23 


287.35 


216.37 


-140.03 


268.28 


-70.85 


348.81 


661.46 


508.03 


241.90 


315.61 


-25.16 


407.09 

759.79 

566.74 

502.10 

307.65 

394.07 


453.05 

852.82 

652.22 

558.67 

351.46 

445.29 


542.93 


619.89 


418.85 


503.65 


367.31 


29.22 


416.82 


81.75 


153.89 


SG20 

29.91 

62.07 

■iHia 

169.09 

228.77 

280.74 

338.96 

392.79 

448.76 

rei>lUK3KEll 

IggOIIH 

15.73 

8.33 

-3.14 

-11.47 

-13.69 

-20.35 

-20.35 

-19.24 

-27.56 

-29.41 

42.39 

68.48 

92.98 

121.65 

150.21 

177.83 

203.87 

230.94 

308.33 

SG23 

-40.51 

-28.07 

-11.78 

-0.39 

7.77 

21.51 

28.85 

43.24 

56.38 

60.71 

70.91 

SG24 

25.11 

51.64 

83.98 

119.96 

154.26 

188.05 

218.13 

249.70 

282.53 

307.62 

337.33 

233.04 

252.68 

275.35 

293.07 

310.81 

334.92 

354.44 

377.45 

397.30 

412.45 

429.85 

-1.46 


-66.94 


35.00 


10.83 


81.96 


106.84 


56.71 


127.63 


69.12 


156.81 


154.32 


83.83 


206.02  254.54 


110.10  137.18 


282.80 


136.20 


376.84 


300.59 


160.44 


390.94 


179.46 


450.48  523.19 


348.95  401.60 


186.23  212.12 


305.50 


198.43 

531.22 

404.99 

288.50 

624.21 

433.45 

194.57 


595.01 


448.34 


231.67 


316.71 


698.04 

83.93 

215.36 


668.51 


490.58 


255.77 
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TABLE  E-16.  CVP2,  AIR  2,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.03 

1.01 

3.06 

4.07 

5.06 

7.10 

Frame- 1 

0.99 

183.22 

405.19 

629.21 

820.09 

1057.72 

1264.62 

1471.92 

1684.41 

1872.50 

2107.76 

-55.26 

246.67 

303.66 

625.16 

848.88 

1878.65 

2114.13 

Frame-3 

-42.64 

200.10 

631.26 

836.31 

1053.62 

1262.61 

1458.25 

1676.27 

1892.26 

2108.91 

Frame-4 

45.45 

210.80 

398.68 

631.73 

1242.43 

1460.46 

1657.82 

1873.86 

2116.42 

49.48 

857.53 

1054.49 

1282.78 

1470.07 

Frame-6 

-23.24 

281.25 

382.18 

634.49 

842.32 

1050.44 

1257.07 

1447.06 

1662.70 

1876.23 

2087.05 

Frame-7 

-3.83 

250.68 

381.55 

543.58 

882.85 

1136.12 

1215.60 

1454.24 

1683.31 

1863.67 

2086.10 

Frame-8 

-2.94 

211.71 

430.19 

610.96 

825.97 

1049.72 

1258.16 

1465.56 

1672.01 

1893.47 

2095.00 

Frame-9 

30.27 

276.42 

409.47 

554.98 

848.50 

1098.49 

1216.14 

1451.41 

1666.38 

1888.01 

-99.78 

221.70 

469.54 

617.66 

839.64 

1042.80 

1347.74 

1457.08 

1670.49 

1859.32 

2083.31 

Frame- 11 

-23.46 

201.33 

416.46 

618.10 

843.37 

1046.82 

1248.67 

1468.08 

1681.65 

1870.86 

2121.79 

Frame- 12 

-9.21 

209.01 

432.79 

646.37 

847.63 

1036.90 

1252.32 

2098.05 

SSSSH 

35.02 

883.98 

1773.54 

2675.88 

3572.35 

4451.15 

5349.81 

6220.91 

7086.49 

7975.17 

8912.28 

-41.59 

888.93 

1750.97 

4447.04 

7978.97 

8905.85 

88.11 

942.30 

1761.59 

4487.56 

5340.09 

6231.21 

7083.73 

7968.79 

8894.92 

SSEISE^H 

1761.26 

2697.47 

3566.72 

4425.59 

5356.25 

6231.41 

7093.62 

8056.78 

8907.73 

1780.58 

2723.68 

3562.44 

4454.82 

5332.25 

6220.62 

7083.45 

7991.09 

8893.92 

63.20 

861.29 

1768.55 

2649.86 

3565.92 

6224.98 

7100.75 

7968.32 

8890.12 

Hoop-7 

-132.76 

882.55 

1810.39 

2701.62 

5331.46 

6215.38 

7141.30 

8884.46 

103.20 

2619.49 

5327.60 

6238.77 

8880.75 

-38.64 

855.35 

1890.98 

2643.61 

3626.56 

4440.41 

5315.52 

6282.80 

7108.60 

7976.28 

8916.72 

Hoop- 10 

31.20 

889.12 

1781.54 

2657.62 

3568.01 

4450.87 

5326.11 

7985.31 

8887.68 

Hoop-1 1 

-61.98 

1032.41 

1880.10 

2633.72 

3571.60 

4424.28 

5333.65 

6274.05 

7245.72 

7937.49 

9088.31 

992.99 

1787.10 

2668.09 

3556.49 

4429.64 

5326.41 

6228.46 

7110.08 

7984.47 

8864.66 

801.51 

1780.38 

2647.94 

3530.33 

4449.35 

5288.23 

6258.44 

7104.39 

Hoop- 14 

112.45 

1030.00 

1762.73 

2665.57 

3575.81 

4522.60 

5300.62 

6209.71 

7179.78 

8039.02 

8830.05 

Long-1 

44.74 

134.93 

18.63 

10.32 

mxsm 

-1.55 

2.01 

2.01 

15.07 

5.57 

Long-2 

70.65 

19.60 

65.79 

-18.08 

41.48 

3.80 

-15.65 

-10.79 

-8.36 

Long-3 

-12.69 

-12.69 

42.00 

BiiSiSI 

-31.34 

2.22 

9.68 

90.47 

27.08 

25.84 

Long-4 

40.91 

16.43 

-15.38 

besq 

25.00 

-12.94 

9.09 

-5.59 

Long-5 

335.66 

348.82 

316.51 

300.89 

Q3EI 

350.09 

366.84 

400.41 

365.67 

Long-6 

82.29 

16.26 

-46.09 

89.62 

67.61 

-16.75 

103.07 

0.37 

7.71 

Long-7 

111.27 

113.67 

116.09 

111.27 

111.27 

125.71 

144.93 

160.56 

Long-8 

-1.95 

58.37 

4.20 

-6.88 

-31.50 

11.59 

-6.88 

-9.34 

2.97 

11.59 

18.98 

44.32 

105.14 

390.84 

492.77 

581.79 

635.36 

773.12 

69.17 

368.58 

433.15 

493.79 

554.38 

621.72 

SG3 

256.81 

367.30 

SG4 

21.43 

71.50 

127.84 

188.70 

248.98 

309.39 

372.55 

434.05 

494.03 

620.44 

SG5 

48.91 

9.44 

63.50 

88.23 

300.19 

387.41 

483.47 

570.32 

21.63 

86.31 

149.14 

213.63 

497.38 

SG7 

4i-U-U-U444i-U 

Trrrrrrrrrrrfr 

####### 

####### 

####### 

####### 

####### 

ffffWmWW 

ttwwmtfw 

TTTrrrrm'Trrr 

SG8 

-49.04 

10.59 

67.27 

130.59 

193.92 

253.53 

316.10 

379.42 

438.31 

500.10 

560.52 

SG9 

138.25 

21.39 

41.51 

80.47 

182.21 

290.01 

384.17 

482.20 

555.86 

606.39 

741.77 

SGIO 

7.96 

70.70 

130.67 

194.69 

258.01 

321.09 

382.35 

447.67 

506.53 

566.44 

633.48 
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TABLE  E-16.  CVP2,  AIR  2,  LOAD  CONDITION  la  (Continued) 


soil 

59.75 

-18.79 

37.46 

56.52 

170.24 

256.98 

341.61 

425.04 

494.63 

534.81 

645.24 

SG12 

33.52 

129.38 

219.61 

311.27 

410.59 

512.32 

618.66 

728.19 

833.74 

939.44 

1047.54 

SG13 

142.96 

3.26 

76.03 

89.71 

230.72 

324.99 

430.28 

525.35 

605.12 

651.30 

768.73 

SG14 

33.32 

97.87 

163.01 

224.52 

289.92 

352.51 

416.08 

481.60 

542.46 

603.35 

669.16 

SG15 

-19.30 

-45.65 

-18.84 

10.51 

69.34 

134.29 

191.73 

263.28 

300.17 

342.29 

432.43 

SG16 

-16.87 

25.83 

77.65 

127.95 

183.71 

243.25 

300.56 

364.22 

414.89 

469.66 

535.39 

SG17 

-365.61 

-400.78 

-346.27 

-303.94 

-222.12 

-145.24 

-53.57 

18.48 

72.91 

123.35 

220.71 

SG18 

-4.03 

28.03 

73.43 

121.61 

173.73 

227.85 

283.09 

337.97 

387.85 

439.17 

497.05 

-146.70 

-68.27 

-12.03 

45.69 

77.50 

149.10 

287.60 

351.93 

410.17 

468.21 

518.44 

580.05 

BlfcfiVJ 

-145.07 

-181.89 

-213.90 

-242.77 

-274.38 

-309.94 

1^1 

40.87 

37.91 

36.80 

37.22 

38.55 

33.66 

SG23 

-35.35 

-48.64 

-71.97 

-94.94 

-115.48 

-138.44 

-167.59 

-191.57 

-211.40 

-234.58 

-264.26 

SG24 

31.94 

23.22 

18.56 

16.53 

17.23 

16.12 

8.83 

3.89 

2.56 

-2.15 

-10.41 

SG25 

218.42 

214.83 

206.04 

199.41 

194.27 

189.00 

177.91 

169.11 

164.18 

155.65 

141.03 

SG26 

24168.1 

24168.1 

24168.1 

24103.3 

23949.8 

23932.7 

23847.4 

23915.0 

23879.7 

23868.5 

23797.3 

SG27 

-144.54 

-181.59 

-214.54 

-243.18 

-267.37 

-289.57 

-318.44 

-343.34 

-361.50 

-382.99 

-412.23 

SG28 

62.32 

54.93 

50.49 

48.27 

49.76 

46.79 

38.66 

32.01 

28.31 

18.70 

8.35 

SG29T 

2.51 

72.57 

151.46 

238.43 

316.94 

395.89 

477.10 

559.38 

637.95 

721.04 

801.86 

SG29-45 

36.73 

43.73 

70.72 

109.45 

144.89 

178.59 

213.28 

249.22 

281.49 

320.46 

351.47 

SG29L 

29.56 

8.14 

2.66 

-12.81 

-19.78 

-26.79 

-36.36 

-47.74 

-57.91 

-69.47 

-79.98 

SG30T 

13.14 

77.51 

153.97 

238.71 

316.46 

396.21 

479.87 

562.97 

642.10 

726.57 

809.27 

SG30-45 

-0.66 

20.46 

46.41 

87.08 

120.84 

157.82 

191.48 

231.17 

266.08 

305.32 

334.88 

SG30L 

8.58 

-3.73 

-10.94 

-21.60 

-24.90 

-28.96 

-41.55 

-50.13 

-56.03 

-66.07 

-78.80 

SG31T 

8.44 

107.46 

195.30 

279.94 

362.56 

441.11 

522.95 

607.95 

688.82 

772.91 

856.55 

SG31-45 

31.79 

15.63 

3.74 

-4.67 

-10.85 

-17.63 

-30.17 

-39.69 

-46.24 

-54.50 

-67.88 

SG31L 

36.75 

62.71 

97.50 

136.43 

171.29 

203.60 

242.44 

278.07 

313.74 

351.99 

384.91 

SG32T 

-8.68 

73.02 

156.26 

243.64 

326.78 

411.57 

500.25 

588.65 

673.06 

763.61 

853.16 

SG32-45 

61.49 

81.15 

116.22 

157.22 

192.11 

227.90 

267.04 

302.85 

339.39 

377.20 

411.74 

SG32L 

38.28 

21.51 

8.28 

-2.37 

-11.65 

-24.08 

-42.83 

-59.01 

-69.67 

-86.83 

-106.77 

SG33T 

-15.90 

36.29 

107.68 

184.11 

261.37 

342.52 

428.46 

516.51 

600.56 

691.32 

780.62 

SG33-45 

6.02 

35.15 

63.90 

98.23 

129.83 

163.45 

198.24 

234.80 

273.92 

311.46 

350.10 

SG33L 

14.10 

-2.86 

-19.91 

-32.25 

-43.95 

-58.53 

-78.42 

-97.01 

-109.82 

-126.90 

-144.85 

SG34T 

10.83 

43.14 

110.45 

180.93 

254.74 

328.49 

405.72 

483.74 

558.69 

638.69 

717.84 

SG34-45 

-23.07 

-1.62 

23.91 

58.12 

87.88 

117.77 

151.84 

184.24 

219.79 

250.59 

284.41 

SG34L 

17.51 

3.31 

-12.75 

-22.25 

-33.57 

-45.67 

-59.68 

-73.00 

-82.73 

-97.06 

-110.30 

SG35T 

-7.68 

27.47 

83.46 

150.98 

221.08 

295.88 

375.45 

457.80 

537.65 

624.64 

710.17 

SG35-45 

24.93 

18.38 

38.91 

65.02 

95.46 

129.46 

166.62 

203.41 

241.13 

280.87 

314.16 

SG35L 

32.34 

0.88 

-18.27 

-27.19 

-31.20 

-33.98 

-41.32 

-45.04 

-44.67 

-50.75 

-59.17 

SG36T 

-14.57 

62.06 

143.91 

226.07 

303.86 

383.16 

465.70 

548.52 

626.50 

711.62 

795.21 

SG36-45 

-20.46 

14.41 

60.28 

99.06 

139.12 

181.53 

222.18 

263.48 

304.09 

344.37 

378.86 

SG36L 

-0.34 

-10.04 

-20.02 

-27.06 

-31.21 

-37.08 

-49.02 

-60.07 

-65.43 

-78.29 

-92.38 

SG37T 

-73.70 

11.40 

95.28 

183.67 

265.25 

347.85 

433.13 

516.91 

597.31 

680.98 

764.79 

SG37-45 

27.85 

53.97 

90.44 

134.26 

171.22 

207.31 

249.60 

286.35 

323.39 

363.22 

397.74 

SG37L 

17.01 

3.82 

-4.77 

-10.48 

-13.92 

-18.14 

-28.40 

-35.18 

-39.41 

-45.21 

-56.31 
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TABLE  E-17.  CVP2,  AIR  2,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.06 

0.02 

-0.01 

0.00 

-0.01 

0.01 

0,00 

0.00 

0.00 

0.00 

0.00 

Frame- 1 

43.75 

-21.47 

-19.89 

-17.64 

-9.05 

-25.48 

35.60 

5.71 

7.17 

-7.61 

19.62 

Frame-2 

-19.11 

0.37 

-83.24 

51.12 

1604.54 

-43.67 

49.21 

10.37 

55.29 

5.63 

163.41 

Frame-3 

-15.45 

43.07 

-34.28 

-33.76 

0.54 

20.20 

110.25 

87.33 

-50.23 

84.35 

63.43 

Frame-4 

-37.60 

-4.60 

43.52 

-19.74 

497.41 

-20.69 

-28.51 

-80.84 

-25.94 

-39.00 

-66.92 

Frame-5 

-78.49 

-29.93 

23.40 

4.95 

4.93 

-4.63 

30.67 

-59.65 

-65.09 

-17.78 

-78.50 

Frame-6 

-81.20 

-23.45 

61.41 

66.98 

24.53 

-17.18 

85.53 

3.41 

-27.42 

66.68 

47.69 

Frame-7 

43.93 

42.22 

54.44 

25.55 

56.71 

12.54 

-43.50 

44.39 

11.05 

21.80 

28.23 

Frame-8 

62.01 

-61.94 

-13.57 

-21.78 

9.35 

-38.23 

57.25 

19.42 

-98.25 

-8.31 

-60.42 

Frame-9 

-45.28 

22.97 

-22.32 

-14.89 

-13.02 

-26.32 

93.09 

-44.69 

-31.34 

2.25 

12.23 

Frame- 10 

66.77 

65.06 

-98.36 

-10.15 

58.88 

-107.53 

-67.12 

144.71 

-91.79 

30.87 

-84.95 

Frame- 1 1 

20.16 

-56.24 

86.17 

-59.01 

-38.52 

-65.04 

50.85 

59.36 

-30.93 

21.91 

-19.13 

Frame- 12 

-30.46 

37.07 

54.50 

13.40 

-81.58 

67.79 

27.07 

49.60 

-54.78 

47.69 

-56.55 

Hoop-1 

-67.89 

58.91 

-32.97 

27.67 

-77.07 

150.79 

27.67 

-60.54 

9.29 

-58.70 

31.34 

Hoop-2 

-81.34 

27.07 

220.40 

-56.05 

93.92 

140.90 

-47.02 

52.37 

-72.31 

70.43 

-21.71 

Hoop-3 

-57.47 

-43.45 

-78.52 

-20.64 

-43.44 

-78.52 

-43.45 

145.99 

-46.95 

-13.62 

21.46 

Hoop-4 

245.90 

240.37 

108.99 

94,20 

-92.66 

34.99 

-100.08 

-127.81 

-125.97 

5.39 

-94.51 

Hoop- 5 

-76.42 

100.52 

49.44 

20.25 

399.64 

120.57 

-16.23 

27.55 

-49.06 

-118.37 

-50.88 

Hoop-6 

44,73 

159.28 

-73.51 

.29.17 

-31,02 

-31.02 

168.54 

-69.81 

-18.09 

-101.22 

-43.95 

Hoop-7 

33.42 

-138.25 

139.33 

9.68 

163.07 

-161.97 

42.56 

-138.23 

276.32 

115.59 

-90.76 

Hoop-8 

-21.86 

-51.29 

-73.37 

-29.22 

88.49 

-43.94 

-43.94 

-29.22 

22.28 

-51.29 

-51.29 

Hoop-9 

374.77 

342.17 

278.75 

-54.98 

-18.70 

-15.07 

71.98 

97.37 

48.40 

44.78 

242.45 

Hoop-10 

-102.45 

-41.05 

72.75 

117.92 

-50.08 

121.52 

74.55 

49.27 

-88.02 

128.74 

83.59 

Hoop- 11 

48.56 

30.14 

81.75 

262.34 

13.56 

302.85 

240.20 

-91.47 

-102.52 

-89.62 

-50.93 

Hoop- 12 

112.08 

169.46 

45.47 

199.11 

54.72 

4.75 

245.36 

32.51 

-63.73 

-39.67 

-54.48 

Hoop- 13 

-36.30 

I56.47I 

104.59 

0,77 

149.05 

297.37  1 

-103.04 

37.84 

45.26 

-36.31 

-36.31 

Hoop- 14 

-5.95 

-57.74 

-5.95 

-5.95 

-5.95 

-42.95 

-42.95 

90.26 

216.06"^ 

238.26 

275.26 

Long-1 

-30.04 

468.46 

958.75 

1421.41 

1914.31 

2331.90 

2819.10 

3205.47 

3736.01 

4113.45 

4467.59 

Long-2 

-38.75 

463.23 

950.71 

1423.27 

1890.32 

2310.67 

2831.44 

3312.18 

3731.50 

4164.19 

4573.03 

Long-3 

7.20 

475.78 

958.13 

1432.69 

1874.26 

2331.47 

2785.70 

3295.98 

3660,16 

4180.95 

4662.43 

Long-4 

2.97 

470.45 

958.83 

1396.70 

1837.58 

2370.96 

2801.06 

3308.36 

3673.04 

4180.90 

4703.92 

Long-5 

270.95 

724.14 

1088.74 

1510.52 

2028.84 

2438.69 

2939.26 

3496.20 

3953.02 

4437.41 

4821.57 

Long-6 

-42.42 

477.19 

943.09 

1436.78 

1835.68 

2388.11 

2811.69 

3252.49 

3709.74 

4197.56 

4704.19 

Long-7 

101.67 

485.12 

925.16 

1397.34 

1836.42 

2379.57 

2811.67 

3297.95 

3727.09 

4194.69 

4686.80 

Long-8 

5.44 

470.79 

928.85 

1414.90 

1838.72 

2335.90 

2810.44 

3288.77 

3692.57 

4182.55 

4701.31 

SGI 

126.89 

132.03 

194.15 

193.43 

192.12 

252.02 

225.32 

223.45 

207.79 

245.80 

261.44 

SG2 

19.45 

18.48 

15.48 

12.53 

8.89 

11.06 

5.62 

2.44 

-1.11 

-1.38 

-3.18 

SG3 

229.48 

176.86 

220.97 

181.32 

168.21 

195.33 

157.15 

111.94 

82.97 

101.81 

97.01 

SG4 

25.89" 

20.22 

16.08 

9.49 

0.74 

0.60 

-9.90 

-20.26 

-27.86 

-32.48 

-38.00 

SG5 

50.19 

20.86 

31.45 

20.40 

23.16 

30.67 

26.85 

SG6 

25.32 

23.47 

15.92 

5.97 

-1.03 

-7.48 

-14.85 

-22.22 

-26.46 

-32.91 

SG7 

####### 

Jl±LdlSl±LUJ4. 
Tf  TTTTTTTXHZt 
tttrtrjTTiTTTT 

####### 

ti  tt  It  n  fi  liiL 
Tf  Trff  ft  ffTTTT 

trTrrrtt  trfrtr 

####### 

trtrtrtrjTTrTr 

####### 

####### 

####### 

####### 

####### 

SG8 

-46.10 

-47.56 

-51.98 

-59.34 

-63.02 

-65.24 

-72.59 

-74.07 

-78.50 

-82.17 

SG9 

imi 

142.12 

102.99 

98.37 

116.64 

86.56 

52.95 

22.50 

45.76 

42.99 

SGIO 

DB 

-15.10 

-18.24 

-27.47 

-34.48 

-43.15 

-46.66 

-52.56 
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TABLE  E-17.  CVP2,  AIR  2,  LOAD  CONDITION  lb  (Continued) 


soil 

79.45 

43.50 

46.87 

15.64 

36.40 

21.08 

20.57 

10.47 

15.13 

21.36 

21.86 

SGI  2 

39.16 

36.98 

26.00 

17.04 

11.87 

3.19 

-6.42 

-15.79 

-24.79 

-31.17 

-38.97 

SG13 

179.34 

119.58 

162.75 

133.61 

177.53 

153.81 

189.52 

150.82 

167.58 

183.65 

177.27 

SG14 

38.11 

35.80 

29.59 

24.20 

22.08 

17.20 

13.51 

6.19 

1.67 

-1.88 

-6.81 

SG15 

-19.20 

-23.53 

-7.55 

-21.37 

-10.31 

-14.83 

-8.65 

-19.80 

-41.13 

-16.26 

-16.95 

SG16 

-16.41 

-17.79 

-20.83 

-26.78 

-23.73 

-30.13 

-29.17 

-33.59 

-43.54 

-37.10 

-40.69 

SGI  7 

-368.43 

-379.84 

-380.07 

-390.12 

-407.80 

-392.11 

-405.35 

-403.74 

-400.60 

-400.92 

-395.29 

SG18 

-3.61 

-3.75 

-8.69 

-11.97 

-22.60 

-19.23 

-26.20 

-28.28 

-30.54 

-33.64 

-35.02 

SG19 

-320.96 

-328.48 

-302.25 

-305.65 

-289.85 

-294.71 

-281.83 

-297.48 

-298.87 

-289.31 

-295.11 

SG20 

28.43 

28.61 

29.72 

27.51 

27.87 

24.91 

24.18 

17.89 

13.09 

13.46 

9.57 

SG21 

10.37 

37.00 

66.06 

94.93 

123.23 

148.76 

178.75 

208.89 

241.09 

264.82 

290.70 

SG22 

36.57 

66.57 

98.11 

123.51 

161.12 

183.05 

214.32 

251.97 

285.39 

310.01 

337.13 

SG23 

-35.86 

-4.50 

31.06 

64.18 

100.05 

129.80 

166.29 

203.91 

242.09 

271.76 

303.65 

SG24 

28.99 

61.27 

101.32 

134.18 

176.42 

206.13 

245.46 

287.51 

329.58 

360.65 

394.39 

SG25 

218.93 

246.78 

278.11 

306.04 

338.01 

362.45 

394.21 

426.77 

459.91 

485.47 

513.14 

SG26 

24591.7 

24413.2 

24480.4 

24503.5 

24465.7 

24409.8 

24365.2 

24430.4 

24415.7 

24500.0 

24485.8 

SG27 

-149.11 

-121.14 

-84.52 

-55.70 

-20.49 

7.37 

41.33 

75.18 

109.83 

139.19 

169.90 

SG28 

53.45 

84.48 

126.63 

159.92 

196.86 

227.17 

266.38 

300.36 

342.50 

372.89 

404.64 

SG29T 

4.18 

-13.20 

-30.58 

-48.30 

-67.07 

-76.32 

-98.60 

-114.53 

-132.34 

-146.40 

-159.87 

SG29-45 

26.67 

37.19 

54.44 

65.67 

90.52 

101.13 

117.75 

141.10 

160.02 

171.14 

179.28 

SG29L 

24.68 

50.92 

88.13 

122.83 

158.91 

190.96 

232.46 

268.81 

303.88 

339.34 

371.22 

SG30T 

15.71 

2.91 

-10.72 

-25.21 

-40.10 

-49.68 

-67.66 

-83.12 

-100.82 

-110.79 

-123.86 

s'G30-45 

-6.65 

3.38 

15.08 

25.75 

47.52 

48.26 

65.54 

82.80 

106.05 

112.99 

118.41 

SG30L 

4.48 

40.31 

83.89 

119.64 

160.70 

192.15 

235.70 

275.95 

318.43 

353.40 

388.50 

SG31T 

11.05 

14.12 

2.11 

-4.55 

-19.63 

-22.38 

-34.62 

-46.44 

-58.83 

-67.40 

-74.52 

SG31-45 

23.94 

54.82 

91.56 

120.64 

161.22 

187.41 

222.50 

262.46 

301.05 

328.43 

358.77 

SG31L 

37.87 

44.88 

57.40 

69.31 

81.12 

91.30 

99.73 

105.35 

124.05 

128.35 

132.38 

SG32T 

-6.08 

-14.07 

-30.12 

-42.49 

-56.44 

-67.32 

-81.83 

-97.59 

-114.93 

-123.09 

-135.82 

SG32-45 

62.42 

65.37 

80.22 

91.36 

104.15 

110.64 

122.52 

126.22 

144.96 

152.78 

155.73 

SG32L 

33.94 

68.27 

112.48 

148.21 

191.81 

225.16 

267.81 

311.20 

356.98 

390.21 

426.48 

SG33T 

-13.60 

-25.73 

-42.72 

-57.65 

-72.56 

-86.25 

-99.58 

-116.93 

-132.79 

-143.74 

-157.13 

SG33-45 

4.26 

15.17 

28.13 

42.12 

56.19 

62.36 

78.68 

82.15 

98.45 

107.72 

111.89 

SG33L 

9.11 

41.81 

82.90 

118.59 

159.43 

193.20 

230.77 

271.37 

312.26 

345.22 

378.87 

SG34T 

14.18 

-11.04 

-26.50 

-50.75 

-65.88 

-87.94 

-101.77 

-125.27 

-142.30 

-158.44 

-176.02 

SG34-45 

-26.36 

-29.75 

-23.34 

-20.84 

-23.11 

-18.05 

-10.95 

-18.52 

-8.91 

-6.08 

-5.33 

SG34L 

11.60 

38.64 

71.05 

105.56 

139.35 

174.45 

206.78 

243.78 

278.46 

312.09 

346.09 

SG35T 

-6.85 

-17.68 

-30.28 

-41.63 

-54.04 

-62.87 

-75.20 

-88.73 

-104.12 

-111.30 

-122.12 

SG35-45 

22.51 

30.96 

48.62 

61.63 

75.33 

83.97 

100.51 

105.89 

128.14 

136.34 

143.02 

SG35L 

28.58 

61.61 

106.37 

141.38 

182.07 

215.81 

256.22 

296.63 

340.73 

373.34 

407.69 

SG36T 

-10.06 

-17.08 

-30.10 

-40.06 

-53.07 

-59.58 

-71.58 

-85.80 

-100.87 

-106.66 

-116.83 

SG36-45 

-25.78 

-10.16 

1.92 

14.27 

25.13 

32.77 

47.27 

49.69 

70.85 

75.44 

82.38 

SG36L 

-8.92 

20.17 

59.14 

88.57 

123.48 

153.22 

189.27 

221.47 

260.95 

288.94 

319.49 

SG37T 

-69.88 

-76.98 

-91.27 

-100.40 

-111.09 

-121.69 

-132.64 

-146.16 

-157.75 

-165.83 

-177.63 

SG37-45 

29.43 

31.84 

42.02 

52.81 

67.30 

71.94 

81.29 

86.39 

105.68 

109.55 

110.94 

SG37L 

8.42 

40.41 

77.79 

107.66 

148.60 

175.25 

210.98 

251.40 

290.26 

318.10 

348.76 
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TABLE  E-18.  CVP2,  AIR  2,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.03 

1.00 

2.01 

3,05 

4.06 

5.06 

6.06 

7.07 

8.09 

9.09 

10.13 

Frame- 1 

-27.09 

281.69 

424.33 

629.15 

837.58 

1040.32 

1264.33 

1441.24 

1666.41 

1879.44 

2110.14 

Frame-2 

-340.76 

253.91 

474.13 

637.25 

824.80 

1056.99 

1255.05 

1455.98 

1716.06 

1840.46 

2093.96 

Frame-3 

-56.89 

208.99 

403.72 

629.49 

836.58 

1036.28 

1258.90 

1465.46 

1680.63 

1871.72 

2094.11 

Frame-4 

-24.03 

242.14 

454.05 

626.50 

828.42 

1043.60 

1269.73 

1471.12 

1669.11 

1839.43 

2099.84 

Frame-5 

-23.50 

208.51 

403.49 

653.86 

804.31 

1047.41 

1272.14 

1468.66 

1665.22 

1872.04 

2112.10 

Frame-6 

-20.37 

257.80 

453.73 

685.39 

810.34 

1053.66 

1248.31 

1461.04 

1697.53 

1825.36 

2111.44 

Frame-7 

292.41 

476.62 

633.70 

993.48 

1023.81 

1229.39 

1432.00 

1732.39 

1778.61 

1976.52 

Frame-8 

mmm 

193.16 

382.33 

632.16 

1251.28 

1460.56 

1688.35 

1875.60 

2092.22 

Frame-9 

-76.93 

262.84 

413.28 

623.54 

929.11 

1038.82 

1258.00 

1437.55 

1751.03 

1894.28 

2056.91 

Frame- 10 

815.92 

1044.18 

1256.50 

1453.79 

2102.90 

Frame- 11 

-29.31 

215.29 

1245.33 

1427.71 

2058.09 

Frame-12 

400.26 

631.34 

858.39 

1053.84 

1260.97 

1454.74 

1713.81 

1878.53 

2076.24 

Hoop-1 

1742.47 

2666.42 

5338.79 

6204.99 

im.si 

7976.77 

8910.44 

-9.07 

907.18 

1736.69 

2661.44 

3542.08 

4438.01 

5328.87 

6164.33 

7126.85 

7985.99 

8987.18 

1723.17 

2745.40 

3575.76 

4422.66 

5331.32 

6226.57 

7136.36 

7991.43 

8912.46 

Hoop-4 

1580.09 

2671.30 

5317.40 

6248.69 

7076.96 

7951.07 

8794.86 

Hoop-5 

346.78 

945.21 

5341.37 

6250.43 

7183.78 

7947.08 

8893.92 

BIMiTl 

976.02 

1781.66 

2712.41 

3513.04 

4480.84 

6207.12 

8910.44 

K|Egl 

1785.00 

2736.04 

3416.03 

4469.45 

6248.88 

USES 

8939.25 

1795.81 

2641.56 

3568.97 

4422.53 

5333.89 

6188.51 

7086.22 

8881.64 

Hoop-9 

-40.46 

811.91 

1757.13 

2614.59 

3556.19 

4410.46 

5325.34 

6175.23 

7856.57 

8904.92 

Hoop- 10 

1769.25 

2650.39 

3525.01 

4422.85 

5325.05 

6186.02 

7110.95 

7920.28 

8881.34 

Hoop-11 

1723.83 

2653.99 

5363.90 

6196.07 

7157.99 

8129.13 

8888.36 

832.07 

1735.62 

2653.28 

5340.15 

6200.09 

7118.19 

7969.66 

8872.95 

771.93 

1877.15 

2640.53 

3530.68 

4420.58 

5331.66 

6200.37" 

7171.84 

8039.49 

8877.47 

Hoop- 14 

1^3 

1711.27 

2813.58 

3546.57 

4427.29 

5351.36 

6144.34 

7247.10 

7883.60 

8838.33 

Long-1 

44.74 

455.41 

927.891 

1402.42 

2789.77 

3258.55 

3770.81 

4164.90 

4668.92 

Long-2 

917.89 

1377.09 

2912.02 

3223.13 

3804.81 

4141.51 

4672.24 

flaw 

888.52 

1402.86 

1941.39 

2326.73 

4658.23 

[ISfSQ||H 

-8.04 

493.70 

1826.56 

2332.03 

2798.99 

4659.39 

275.74 

624.62 

953.24 

1409.82 

1918.52 

2338.21 

2788.52 

3275.26 

4690.40 

ms^m 

3268.06 

lilSIBSi 

4671.93 

Long-7 

920.36 

1422.58 

1793.14 

2348.55 

4668.30 

Long-8 

gCTJiia 

IlgEEBEl 

1848.57 

2334.90 

2791.13 

3241.66 

3745.88 

4202.66 

4689.76 

im 

337.94 

434.70 

527.34 

634.94 

751.89 

816.59 

883.15 

mm 

119.13 

186.39 

357.96 

419.69" 

480.25 

537.22 

594.07 

251.83 

201.45 

94.98 

267.27 

I^QI 

467.03 

563.85 

664.30 

702.13 

761.95 

31.93 

75.70 

120.06 

179.19 

228.87 

285.81 

340.33 

398.90 

456.12 

509.43 

565.90 

66.92 

91.33 

2.58 

179.11 

187.05 

297.71 

355.98 

437.23 

540.08 

559.51 

620.00 

SG6 

29.01 

87.24 

134.95 

200.71 

255.45 

320.86 

383.40 

449.70 

516.83 

577.65 

642.39 

SG7 

####### 

####### 

if  it  It  II  li  UJ_t 

TrTrTtTrXCCjI 

TrrrTrTTTTTrrr 

1 

trtrttTnTTrtT 

####### 

####### 

####### 

mm### 

####### 

SG8 

-43.16 

12.80 

59.18 

123.21 

174.76 

234.39 

288.92 

349.27 

408.95 

461.96 

522.97 

SG9 

162.45 

108.54 

25.64 

183.10 

222.07 

314.38 

380.36 

474.31 

574.44 

611.18 

664.79 

SGIO 

15.90 

67.38 

119.41 

180.84 

236.03 

292.67 

347.54 

406.75 

464.18 

516.97 

571.66 
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TABLE  E-18.  CVP2,  AIR  2,  LOAD  CONDITION  Ic  (Continued) 


soil 

76.05 

55.00 

-21.56 

142.98 

153.06 

253.79 

304.57 

377.82 

474.05 

477.74 

523.60 

SG12 

44.98 

127.69 

202.30 

290.28 

370.74 

468.03 

565.99 

665.13 

764.08 

856.77 

954.77 

SG13 

165.36 

112.94 

13.71 

216.31 

217.71 

362.98 

426.82 

525.40 

651.68 

673.98 

746.62 

SG14 

40.61 

99.81 

147.72 

214.50 

267.00 

328.64 

385.16 

445.20 

506.72 

560.03 

617.51 

SG15 

-29.94 

-27.41 

-21.65 

55.69 

99.46 

144.33 

191.59 

252.29 

313.78 

359.67 

388.21 

SG16 

-18.16 

21.41 

66.46 

126.61 

178.81 

229.29 

280.67 

337.81 

392.49 

446.44 

494.53 

SGI  7 

-375.53 

-383.79 

-365.06 

-270.91 

-219.84 

-157.61 

-96.10 

-27.63 

65.44 

95.54 

141.27 

SG18 

-6.76 

24.84 

66.55 

115.87 

162.26 

208.82 

258.39 

309.18 

362.80 

406.60 

455.29 

SG19 

-331.21 

-320.76 

-332.01 

-223.17 

-207.75 

-131.90 

-83.82 

-25.35 

57.17 

83.81 

130.04 

SG20 

25.84 

63.93 

i06.07 

173.16 

216.62 

277.07 

329.45 

385.99 

447.60 

496.22 

550.10 

SG21 

9.26 

9.26 

9.63 

-2.96 

-6.10 

-11.47 

-11.66 

-20.35 

-20.91 

-24.80 

-27.38 

SG22 

33.02 

65.20 

96.13 

124.79 

152.04 

176.83 

204.76 

229.99 

260.17 

282.52 

308.27 

SG23 

-46.20 

-24.61 

0.07 

0.85 

15.24 

22.99 

36.65 

41.17 

52,38 

61.75 

71.56 

SG24 

17.00 

54.65 

91.92 

126.05 

158.36 

189.73 

222.07 

250.10 

283.16 

309.93 

337.55 

SG25 

212.14 

239.35 

268.38 

282.07 

303.60 

324.83 

348.38 

364.64 

384.07 

402.99 

421.01 

SG26 

23761.5 

23767.4 

23806.2 

23839.1 

23879.7 

23906.2 

23955.1 

23970.4 

24002.2 

24022.8 

24029.8 

SG27 

-150.05 

-149.87 

-144.54 

-148.41 

-142.65 

-134.56 

-125.16 

-121.08 

-113.56 

-103.72 

-94.51 

SG28 

57.15 

94.12 

127.38 

156.20 

186.53 

217.59 

247.21 

269.37 

297.50 

319.68 

345.49 

SG29T 

4.74 

58.30 

126.49 

200.34 

269.58 

340.15 

409.68 

483.80 

556.80 

630.45 

706.47 

SG29-45 

21.06 

64.05 

106.99 

162.25 

213.69 

267.81 

322.14 

375.39 

435.22 

478.49 

537.94 

SG29L 

15.67 

47.82 

60.77 

85.34 

112.01 

137.24 

170.81 

188.58 

217.22 

238.04 

262.56 

SG30T 

17.30 

70.00 

127.63 

201.13 

268.41 

337.55 

407.79 

479.73 

551.50 

622.84 

697.12 

SG30-45 

-5.35 

28.03 

71.11 

124.16 

169.66 

221.65 

269.94 

322.00 

376.45 

418.06 

469.50 

SG30L 

-1.75 

35.32 

65.93 

96.29 

127.14 

156.29 

188.30 

211.62 

241.36 

265.23 

290.74 

SG31T 

9.37 

88.52 

179.01 

241.60 

319.74 

393.06 

468.76 

540.09 

613.38 

687.70 

765.21 

SG31-45 

16.37 

42.06 

70.06 

93.14 

115.86 

137.87 

161.45 

181.88 

207.07 

225.84 

246.65 

SG31L 

38.24 

65.04 

li9.03 

160.14 

200.57 

250.95 

298.27 

347.S7 

397.22 

441.14 

488.22 

SG32T 

-3.75 

64.89 

128.55 

206.61 

279.64 

353.95 

430.35 

507.56 

585.24 

663.14 

744.67 

SG32-45 

70.59 

98.97 

136.99 

193.19 

233.28 

286.34 

333.71 

383.96 

435.58 

480.11 

529.92 

SG32L 

24.47 

55.26 

88.41 

115.24 

139.53 

164.39 

188.90 

207.64 

232.53 

252.07 

271.76 

SG33T 

-11.71 

29.47 

75.73 

147.06 

213.34 

284.45 

358.69 

434.48 

512.14 

589.39 

671.67 

SG33-45 

4.82 

44.31 

77.61 

126.60 

162.48 

212.55 

260.12 

309.02 

362.53 

409.31 

461.58 

SG33L 

2.64 

27.19 

57.05 

75.96 

95.07 

115.42 

i34.46 

151.68 

173.41 

192.70 

208.64 

SG34T 

11.39 

33.46 

76.42 

141.91 

203.88 

269.33 

337.36 

405.39 

475.08 

544.55 

619.57 

SG34-45 

-23.44 

-4.08 

25.58 

62.38 

92.70 

135.08 

175.55 

215.68 

259.49 

300.20 

346.70 

SG34L 

10.34 

27.43 

50.53 

71.42 

87.49 

110.64 

130.12 

150.65 

173.85 

196.72 

212.74 

SG35T 

-12.33 

16.50 

56.49 

118.37 

179.53 

244.27 

312.73 

384.09 

458.08 

531.52 

609.35 

SG35-45 

21.59 

34.36 

60.65 

106.45 

144.32 

195.61 

245.64 

294.49 

347.31 

392.10 

444.42 

SG35L 

22.17 

38.85 

65.67 

90.24 

118.65 

152.25 

184.92 

212.51 

243.86 

274.64 

302.93 

SG36T 

-13.88 

53.23 

116.56 

191.46 

260.53 

329.17 

400.35 

473.18 

546.35 

618.44 

694.58 

SG36-45 

-23.40 

28.40 

74.36 

130.42 

175.98 

229.13 

282.93 

331.34 

386.63 

429.24 

480.62 

SG36L 

-8.83 

21.99 

49.68 

70.05 

92.44 

118.17 

141.79 

159.12 

180.92 

199.99 

219.11 

SG37T 

-65.14 

7.21 

73.69 

152.76 

224.89 

298.26 

371.88 

445.13 

517.95 

591.66 

666.90 

SG37-45 

33.11 

62.48 

107.64 

159.06 

197.60 

249.60 

296.78 

348.14 

398.28 

442.20 

489.88 

SG37L 

1.41 

30.99 

61.78 

87.87 

112.90 

136.96 

162.58 

184.99 

211.95 

232.34 

254.77 
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TABLE  E-19.  CVP2,  WATER  1,  LOAD  CONDITION  la 


Load  Step 

0,00 

LOO 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.02 

1,02 

2.06 

3.08 

4.17 

5.07 

6.04 

7.08 

8.02 

9.06 

10.05 

-172.91 

158.93 

465.84 

616.31 

759.48 

lEgHBa 

mm 

im 

mm 

-70.78 

244.75 

529.99 

594.79 

836.54 

lIBHiBH 

mm 

mm 

mm 

-39.20 

206.78 

465.64 

640.71 

mn 

mm 

ma 

nasnsi 

Frame -4 

-108.02 

193.30 

533.45 

584.26 

1466.87 

1677.84 

1898.94 

Frame-5 

187.33 

365.72 

575.44 

960.66 

1250.47 

1474.84 

1687.84 

1876.47 

-1279.20 

185.00 

541.12 

559.63 

832.29 

1028.40 

-107.27 

209.22 

ISItHBl 

iRssns 

129.52 

228.81 

mm 

mm 

IHSiiSH 

ERIBEEI 

-144.16 

215.25 

m 

mm 

IBBBi 

VESSSSSi 

Frame- 10 

-996.96 

188.87 

Frame- 1 1 

121.82 

219.83 

592.08 

1296.62 

1441.88 

1664.38 

KKIKM 

HIBBH 

1406.97 

1580.93 

1897.79 

2135.57 

il^SSD^I 

l:bfcllrl 

iHSBBI 

6273.46 

l»tfclll 

6301.69 

8850.89 

IBSIH 

6070.17 

1127.73 

Hoop-4 

HiEgg 

8865.49 

Hoop-5 

40.82 

859.63 

3531.80 

^BH 

KHBi 

3566.66 

IKHB3I 

3774.46 

msESi 

505.87 

3641.41 

4327.32 

5236.25 

6109.82 

7172.45 

8001.68 

9093.29 

Hoop-1 1 

3841.77 

4436.42 

8767.48 

Hoop- 12 

676.27 

591.15 

1773.59 

3327.97 

4038.95 

4504.86 

5245.57 

7953.32 

8857.14 

2206.41 

2591.92 

3652.42 

4267.38 

Long-2 

195.20 

-87.95 

42.08 

91.90 

-60.00 

-61.22 

84.60 

66.37 

78.52 

91.90 

50.57 

Long-3 

-58.16 

143.16 

77.31 

342.03 

277.37 

304.71 

-4.71 

139.44 

-22.11 

-13.41 

110.84 

Long-4 

-47.47 

-20.55 

205.83 

-49.91 

49.20 

-43.79 

-19.32 

-41.35 

-46.23 

77.34 

67.54 

Long-5 

418.09 

319.75 

397.70 

353.35 

305.36 

314.95 

277.79 

348.52 

252.59 

311.39 

396.43 

Long-6 

100.07 

-19.73 

-25.85 

65.84 

-14.84 

-18.51 

175.85 

-16.06 

-16.06 

164.86 

8.38 

Long-7 

128.56 

51.63 

105.72 

111,73 

118.93 

110.52 

73.26 

118.93 

120.12 

117.74 

122.52 

Long-8 

-31.50 

102.67 

20.21 

37.44 

79.28 

65.75 

-51.19 

75.59 

-52.41 

-19.19 

145.74 

SGI 

608.89 

298.99 

339.31 

410.48 

437.52 

586.96 

662.02 

757.85 

802.63 

906.47 

1005.34 

SG2 

26.35 

67.41 

128.26 

,1^1.95 

245.60 

311.76 

371.41 

437.21 

492.96 

561.39 

623.07 

SG3 

692.74 

381.99 

423.26 

470.53 

499.26 

652.16 

731.73 

820.65 

889.08 

968.87 

1062.67 

SG4 

26.53 

72.59 

135.77 

194.05 

249.15 

314.51 

373.68 

439.17 

496.93 

556.26 

618.29 

SG5 

409.53 

204.14 

247.81 

296.86 

322.38 

465.18 

551.97 

618.22 

697.78 

761.94 

852,10 

SG6 

24.20 

71.55 

140.07 

203.27 

262.01 

336.79 

404.43 

477.94 

549,23 

623.16 

699.74 

SG7 

####### 

TTTT  ft  it  f/TTTT 

rrrfrTrr  ft  trJT 

anififfl  HU 

jTtTTt  ft  frtttT 

####### 

####### 

ffwwmww 

####### 

####### 

####### 

Li  It  n  ti  ti  it  ii 

wwwmfww 

####### 

SG8 

-60.80 

-5.61 

60.63 

118.05 

176.91 

248.30 

307.94 

369.04 

430.86 

492.00 

551.57 

SG9 

597.96 

286.63 

324.62 

377.44 

406.01 

544.80 

631.06 

715.04 

773.56 

856.89 

950.20 

SGIO 

8.14 

60.35 

128.04 

191.15 

249.05 

315.27 

379.87 

445.73 

502,55 

562.38 

622.28 

E-34 


TABLE  E-19.  CVP2,  WATER  1,  LOAD  CONDITION  la  (Continued) 


soil 

432.66 

205.07 

251.87 

295.59 

308.66 

443.18 

529.22 

585.14 

641.24 

700.55 

770.79 

SG12 

25.90 

110.34 

206.62 

294.59 

379.08 

484.74 

588.48 

700.90 

805.78 

915.94 

SGI  3 

BTHral 

294.45 

341.36 

398.88 

558.53 

658.79 

724.00 

809.47 

877.34 

948.91 

KBHW 

152.51 

214.48 

278.62 

349.96 

413.65 

477.54 

538.39 

601.00 

662.71 

wgni 

78.34 

126.62 

164.51 

220.69 

282.84 

341.20 

372.65 

439.39 

489.41. 

SG16 

77.72 

133.78 

191.28 

240.42 

303.81 

362.67 

413.93 

473.89 

528.19 

SG17 

-205.88 

-174.34 

-131.50 

-54.39 

34.49 

101.55 

156.79 

241.41 

293.63 

SGI  8 

79.46 

118.44 

169.97 

218.54 

279.53 

333.28 

383.16 

439.54 

488.64 

185.67 

108.19 

108.18 

166.45 

223.21 

285.72 

368.79 

419.09 

479.20 

539.00 

606.63 

84.42 

112.15 

158.52 

223.04 

284.01 

334.09 

400.84 

459.43 

516.17 

574.63 

636.68 

7.40 

-23.86 

-63.82 

-97.86 

-130.59 

-157.05 

-187.22 

-218.11 

-249.38 

-275.12 

-306.36 

SG22 

74.13 

72.75 

62.59 

49.95 

58.76 

73.25 

75.89 

68.28 

64.21 

66.58 

63.57 

SG23 

-21.10 

-34.70 

-66.56 

-85.29 

-113.63 

-130.60 

-177.10 

-241.84 

21.97 

16.21 

-6.49 

4.49 

3.62 

-4.04 

-6.67 

-8.10 

-12.39 

WBBSEi 

156.83 

145.23 

129.90 

117.58 

104.72 

ISHBl 

ISHd 

I3R3SI 

605.59 

596.95 

585.36 

591.49 

585.55 

WHBM 

-144.93 

-171.95 

-198.46 

-216.08 

-240,17 

SG28 

88.91 

90.40 

84.48 

88.92 

75.61 

82.26 

79.31 

70.44 

58.61 

62.31 

54.92 

SG29T 

18.92 

70.28 

151.36 

224.49 

305.93 

377.64 

453.21 

537.47 

613.32 

695.61 

774.83 

SG29<45 

mlmm 

45.35 

72.88 

91.76 

122.72 

160.13 

211.80 

232.89 

263.77 

308.27 

341.34 

SG29L 

-18.98 

-29.57 

-32.17 

-44.20 

-50.37 

-57.44 

-70.25 

-82.98 

-91.07 

-101.09 

SG30T 

153.37 

224.79 

303.59 

375.17 

453.76 

539.83 

617.17 

699.85 

779.08 

SG30-45 

50.67 

79.35 

109.60 

146.96 

188.75 

214.23 

240.55 

288.10 

322.74 

2.21 

-5.71 

-22.30 

-24.14 

-29.00 

-35.97 

-45.88 

-59.83 

-73.32 

-76.53 

-82.47 

-47.23 

70.29 

163.74 

257.45 

345.33 

409.70 

485.84 

579.16 

661.96 

748.10 

829.43 

BWKlgiM 

36.28 

26.49 

5.17 

-8.76 

-13.17 

-8.52 

-14.70 

-27.66 

-35.46 

-37.32 

-53.94 

27.90 

60.37 

98.03 

138.22 

173.59 

204.65 

240.16 

282.80 

313.03 

356.50 

390.27 

7.82 

57.81 

149.80 

230.62 

311.12 

390.71 

471.37 

561.99 

646.84 

732.88 

824.82 

bfckfcgf 

96.34 

99.32 

139.55 

175.73 

207.80 

238.96 

274.59 

307.24 

322.63 

378.50 

415.19 

SG32L 

35.51 

29.79 

7.30 

-5.53 

-6.12 

-24.86 

-34.93 

-55.45 

-80.71 

-83.28 

-108.13 

SG33T 

-0.32 

32.90 

102.05 

171.09 

244.09 

322.19 

401.46 

490.39 

573.39 

663.56 

752.56 

SG33-45 

10.48 

17.12 

118.22 

143.90 

178.70 

216.55 

252.03 

300.36 

335.35 

SG33L 

16.94 

1.10 

BHBBi 

-30.06 

-58.88 

-72.16 

-89.49 

-109.75 

-120.52 

-139.75 

SG34T 

45.27 

56.77 

247.38 

315.04 

385.95 

465.35 

537.44 

616.81 

694.75 

SG34-45 

-3.01 

-16.33 

IBSI 

71.56 

104.55 

138.53 

167.17 

203.28 

242.79 

265.74 

22.02 

-0.41 

-14.10 

-24.53 

-39.79 

-54.87 

-66.47 

-81.74 

-95.61 

-105.82 

-121.45 

SG35T 

32.16 

23.75 

77.16 

137.47 

206.26 

279.34 

355.15 

438.23 

516.20 

599.25 

682.13 

HiBW 

50.42 

34.45 

55.30 

81.91 

108.19 

145.39 

172.72 

206.34 

230.50 

276.78 

313.73 

36.84 

21.42 

1.48 

-1.59 

-1.07 

-21.66 

-32.67 

-42.29 

-56.00 

-50.34 

-52.28 

^^3Hi 

IKBil 

140.56 

215.75 

303.41 

369.00 

445.05 

529.76 

607.31 

687.63 

769.76 

BBflSW 

20.65 

17.06 

-2.51 

4.94 

-28.24 

BfiRl 

SG36L 

21.75 

58.25 

271.74 

312.11 

340.92 

392.93 

SG37T 

-1.68 

92.50 

174.14 

261.01 

331.56 

410.39 

497.74 

573.56 

658.46 

748.63 

SG37-45 

109.97 

146.36 

218.68 

257.54 

298.51 

326.90 

367.45 

402.07 

SG37L 
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TABLE  E-20.  CVP2,  WATER  1,  LOAD  CONDITION  lb 
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TABLE  E-20.  CVP2,  WATER  1,  LOAD  CONDITION  lb  (Continued) 


soil 

544.41 

572.22 

470.67 

481.10 

463.94 

516.30 

466.89 

449.68 

389.70 

430.67 

356.27 

SG12 

9.10 

33.01 

6.33 

-2.17 

-11.96 

-16.76 

-14.68 

-33.33 

-42.52 

-46.35 

-56.92 

SG13 

656.46 

735.23 

615.44 

696.07 

670.64 

750.89 

711.73 

668.74 

689.92 

731.55 

649.70 

SG14 

18.35 

36.63 

16.27 

10.56 

3.56 

8.99 

8.95 

-4.04 

-9.43 

-8.60 

-13.44 

SG15 

190.66 

156.51 

152.72 

165.51 

149.57 

150.94 

155.74 

156.23 

120.45 

158.58 

125.59 

SG16 

-4.62 

-9.13 

-18.02 

-15.21 

-24.65 

-29.49 

-22.72 

-31.19 

-37.55 

-31.01 

-40.12 

SG17 

-164.80 

-184.17 

-217.97 

-203.11 

-207.86 

-186.75 

-216.82 

-208.16 

-237.19 

-233.18 

-252.26 

SG18 

-7.49 

-9.76 

-19.27 

-16.41 

-22.00 

-23.84 

-26.61 

-27.95 

-34.05 

-38.11 

-44.34 

SG19 

229.36 

244.69 

218.03 

245.82 

244.71 

275.76 

254.14 

248.01 

250.60 

262.07 

235.78 

SG20 

92.75 

96.25 

87.93 

83.51 

81.85 

87.75 

79.26 

75.92 

70.93 

69.82 

66.86 

SG21 

12.40 

8.51 

69.74 

86.41 

115.09 

129.69 

158.20 

193.70 

226.26 

248.09 

266.94 

SG22 

86.20 

77.32 

133.49 

161.16 

187.29 

188.43 

227.27 

265.74 

308.07 

317.86 

340.12 

SG23 

-14.97 

-18.15 

54.94 

77.09 

114.21 

128.31 

166.46 

212.33 

253.23 

275.09 

301.66 

SG24 

35.63 

23.36 

100.19 

129.37 

167.01 

176.41 

218.31 

269.03 

316.81 

335.45 

359.58 

SG25 

194.28 

195.04 

252.56 

272.08 

305.64 

316.29 

348.96 

388.47 

425.11 

441.64 

465.58 

SG26 

636.72 

629.30 

701.49 

726.45 

763.96 

776.39 

813.61 

861.88 

904.90 

923.28 

946.54 

SG27 

42.94 

40.35 

96.69 

117.27 

154.41 

170.19 

199.41 

244.65 

278.19 

298.84 

324.99 

SG28 

111.85 

104.44 

169.48 

194.65 

231.61 

245.63 

281.14 

326.21 

369.08 

389.04 

413.39 

SG29T 

30.59 

16.36 

-20.73 

-36.63 

-56.80 

-72.69 

-83.81 

-100.90 

-123.03 

-137.57 

-156.20 

SG29-45 

67.89 

44.10 

69.73 

85.51 

116.30 

99.32 

129.65 

140.81 

167.10 

166.82 

172.83 

SG29L 

3.68 

6.10 

75.66 

94.16 

146.14 

165.86 

201.09 

238.96 

281.14 

306.96 

347.56 

SG30T 

30.56 

41.77 

12.30 

-2.46 

-17.40 

-29.50 

-42.30 

-64.06 

-82.97 

-91.66 

-108.32 

SG30-45 

14.38 

-1.87 

28.16 

42.28 

50.44 

40.88 

62.19 

78.38 

97.08 

94.44 

98.75 

SG30L 

19.47 

10.04 

84.72 

113.31 

155.99 

178.23 

217.81 

266.02 

308.22 

334.58 

364.48 

SG31T 

-62.74 

-37.69 

-63.65 

-74.61 

-90.66 

-89.31 

-86.80 

-110.53 

-108.16 

-121.70 

-116.99 

SG31-45 

49.90 

35.87 

106.12 

134.47 

166.42 

171.09 

209.98 

255.24 

301.95 

315.70 

338.56 

SG31L 

10.28 

14.47 

61.01 

57.68 

53.30 

53.90 

66.05 

80.69 

110.27 

103.20 

109.42 

SG32T 

-1.10 

17.82 

-23.42 

-38.81 

-51.83 

-49.78 

-63.27 

-87.63 

-114.36 

-114.27 

-127.69 

SG32-45 

91.35 

92.27 

125.46 

124.74 

122.88 

134.93 

141.06 

153.10 

167.20 

171.47 

173.86 

SG32L 

50.32 

36.89 

'  119.95 

149.97 

192.20 

203.82 

246.27 

300.90 

352.40 

372.73 

399.52 

SG33T 

6.83 

16.52 

-32.50 

-41.45 

-58.67 

-50.62 

-70.96 

-95.46 

-118.05 

-123.27 

-134.79 

SG33-45 

7.14 

26.92 

50.28 

39.42 

32.87 

69.74 

71.70 

68.86 

88.69 

96.49 

102,24 

SG33L 

18.38 

21.50 

103.14 

120.91 

165.67 

174.97 

213.74 

263.14 

308.18 

329.37 

352.39 

SG34T 

55.24 

42.48 

-10.16 

-0.43 

-33.11 

-37.94 

-61.17 

-93.19 

-102.68 

-119.76 

-138.09 

SG34-45 

3.39 

15.13 

6.82 

-3.94 

-18.42 

15.78 

13.93 

-7.00 

16.57 

17.41 

15.55 

SG34L 

22.45 

30.87 

99.43 

93.91 

149.73 

170.94 

207.55 

245.85 

274.47 

305.76 

1  324.48 

SG35T 

39.23 

35.70 

9.89 

1.15 

-14.56 

-9.12 

-28.75 

-46.13 

-68.08 

-67.84 

-79.92 

SG35-45 

71.05 

49.91 

86.83 

92.79 

90.28 

113.92 

113.28 

134.45 

145.78 

152.84 

165.45 

SG35L 

59.76 

45.16 

123.08 

152.15 

192.34 

206.59 

244.16 

297.62 

345.86 

365.56 

391.45 

SG36T 

0.45 

5.56 

-15.27 

-27.08 

-47.03 

-39.77 

-49.96 

-73.48 

-85.80 

-86.12 

-96.67 

SG36-45 

46.29 

36.08 

97.68 

119.80 

154.94 

173.01 

202.72 

245.39 

288.27 

303.84 

329.11 

SG36L 

43.15 

26.51 

55.64 

56.35 

50.19 

85.94 

77.00 

100.25 

104.17 

110.46 

133.01 

SG37T 

-78.67 

-67.08 

-94.79 

-106.30 

-114.62 

-116.89 

-128.25 

-144.94 

-165.59 

-166.99 

-180.04 

SG37-45 

38.07 

36.39 

81.27 

77.43 

76.64 

75.84 

79.93 

96.93 

114.86 

113.80 

110.44 

SG37L 

30.75 

15.89 

87.85 

116.47 

149.57 

154.90 

193.64 

239.58 

285.78 

300.77 

322.38 
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TABLE  E-21.  CVP2,  WATER  1,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.04 

0.91 

2.05 

3.08 

4.04 

5.02 

6.00 

7.07 

8.13 

9.15 

10.13  ' 

Frame- 1 

36.24 

154.75 

456.06 

662.74 

813.31 

1068.21 

1255.10 

1571.65 

1691.15 

1851.34 

2091.28 

Frame-2 

37.77 

233.43 

504.46 

669.44 

803.76 

1076.38 

1224.78 

1493.71 

1694.14 

1845.20 

2067.99 

Frame-3 

174.36 

206.12 

397.56 

657.80 

815.84 

1021.20 

1241.16 

1478.72 

1694.97 

1883.16 

2049.58 

Frame -4 

-941.61 

216.68 

356.44 

663.49 

793.69 

1036.95 

1220.75 

1487.80 

1673.11 

1881.91 

2023.99 

421.25 

205.54 

487.04 

653.01 

845.56 

989.08 

1690.01 

1881.87 

149.62 

216.81 

BEi3S 

883.99 

939.35 

1291.05 

IB31B 

1688.64 

1895.06 

1998.49 

67.61 

231.29 

883.03 

1 146.49 

1274.87 

1691.85 

1898.46 

2110.79 

68.44 

mm 

893.29 

1118.61 

1241.65 

1646.11 

1907.57 

2193.70 

27.78 

mm 

864.31 

1042.60 

\212.52 

1563.49 

1893.66 

2144.05 

Frame- 1 0 

104.20 

176.50 

423.80 

556.96 

800.22 

1118.60 

1627.37 

1885.48 

2099.38 

Frame- 1 1 

38.03 

235.07 

425.59 

597.34 

813.18 

1079.12 

1254.66 

1425.48 

1684.82 

1901.53 

2068.16 

Frame- 12 

71.21 

220.60 

412.81 

658.05 

787.26 

1016.15 

1209.73 

1388.44 

1650.65 

1900.32 

2109.02 

Hoop-1 

-161.06 

818.26 

1799.42 

2662.99 

3641.96 

4557.34 

5233.50 

6188.94 

7362.30 

8097.77 

8865.96 

Hoop-2 

-66.77 

775.13 

1869.96 

2668.50 

3529.93 

4339.66 

5385.72 

6316.15 

7233.21 

8086.48 

8867.12 

Hoop-3 

419.34 

433.41 

2020.61 

2709.86 

3365.45 

4267.25 

5247.63 

5886.02 

6823.63 

8025.53 

8700.88 

Hoop-4 

-24.92 

870.41 

2004.37 

2342.89 

3446.91 

4091.01 

5025.19 

6264.59 

6931.70 

7986.56 

8793.26 

Hoop-5 

1403.07 

1186.17 

-59.22 

784.96 

1669.78 

2765.20 

8242.26 

8933.06 

■Si 

-251.30 

657.98 

KflHBB 

9122.92 

522.70 

772.81 

5274.72 

RfBiliBl 

9153.19 

msm 

-52.04 

747.58 

3139.19 

mm 

8767.30 

msm 

1714.07 

2678.46 

8965.05 

msm 

1663.88 

2669.74 

5401.75 

6166.27 

7240.28 

8038.77 

8957.18 

msm 

1818.00 

2602.59 

3616.28 

4401.24 

6140.67 

6866.05 

8051.15 

8918.14 

msm 

1909.87 

2777.26 

3681.34 

4734.44 

5394.25 

6283.87 

8910.06 

1829.89 

2702.96 

WBSBSSk 

8786.57 

mm 

1128.51 

1630.58 

4515.37 

383.50 

1217.15 

2991.31 

3251.36 

3444.92 

4399.71 

4931.96 

Long-3 

-45.72 

757.20 

1132.22 

1114.94 

1953.94 

2142.42 

2572.60 

3437.51 

3782.11 

4368.28 

4738.59 

Long-4 

-29.11 

435.91 

884.77 

1582.26 

1710.90 

1748.49 

3056.60 

3269.49 

3870.63 

4088.03 

4641.06 

Long-5 

441.97 

642.34 

881.87 

1264.36 

1830.36 

1931.87 

3022.93 

3443.69 

3674.22 

4118.59 

4619.67 

Long-6 

18.16 

184.44 

877.39 

1571.78 

2048.70 

2110.62 

2777.02 

3433.42 

4024.23 

4342.86 

4539.66 

Long-7 

114.11 

471.16 

1238.91 

1562.32 

2067.29 

2587.22 

2776.17 

3350.64 

3293.28 

4328.92 

4967.09 

Long-8 

-37.64 

255.35 

612.18 

1479.99 

2007.00 

2412.74 

2696.07 

3134.26 

3735.29 

4361.42 

4628.51 

SGI 

683.77 

432.04 

494.32 

450.65 

561.77 

685.06 

753.43 

816.61 

905.46 

978.99 

1043.59 

SG2 

16.26 

54.69 

124.40 

178.31 

238.30 

299.07 

356.62 

416.60 

480.98 

537.00 

592.54 

SG3 

824.34 

493.96 

485.84 

442.86 

523.84 

641.71 

688.01 

735.75 

810.68 

882.63 

941.57 

SG4 

10.28 

45.88 

111.79 

164.39 

221.73 

281.33 

334.76 

390.29 

449.49 

506.28 

561.23 

SG5 

539.82 

266.66 

254.60 

276.15 

337.29 

441.80 

495.11 

530.39 

601.09 

695.20 

771.89 

SG6 

14.44 

50.73 

121.84 

182.45 

241.58 

306.61 

367.41 

434.18 

503.91 

572.44 

638.46 

SG7 

####### 

####### 

####### 

ii  u  u  n  u  u  II 

mtwmfm 

####### 

TTTrrrT 777  TTlt 

####### 

####### 

####### 

17  TrTT  TTtT  titt 

####### 

SG8 

-71.11 

-24.01 

42.24 

105.53 

163.68 

222.56 

279.24 

339.66 

402.89 

463.25 

525.13 

SG9 

711.91 

392.76 

393.32 

366.92 

433.56 

545.41 

596.54 

636.17 

708.77 

784.45 

843.04 

SGIO 

-12.33 

29.91 

107.95 

166.80 

222.33 

283.21 

339.29 

394.34 

451.82 

507.72 

561.09 

E-38 


TABLE  E-21.  CVP2,  WATER  1,  LOAD  CONDITION  Ic  (Continued) 


577.02 

277.50 

254.89 

289.31 

331.94 

443.22 

476.63 

497.39 

561.70 

643.27 

702.39 

8.54 

82.36 

272.98 

356.45 

454.46 

548.96 

646.09 

751.68 

853.01 

948.81 

SG13 

723.81 

423.56 

ItfHUrJriBERBl 

515.85 

640.00 

683.10 

728.93 

828.26 

925.70 

1014.22 

SG14 

20.92 

68.97 

139.31 

204.76 

261.51 

326.64 

382.10 

439.77 

505.45 

568.51 

628.69 

SG15 

169.08 

76.78 

98.66 

134.22 

169.08 

235.08 

280.72 

422.81 

477.21 

SG16 

-9.32 

13.53 

70.45 

127.47 

173.52 

231.37 

281.52 

335.79 

393.20 

446.17 

499.59 

SG17 

-158.09 

13.40 

56.15 

192.56 

259.96 

16.29 

61.96 

115.67 

151.51 

207.67 

252.37 

302.12 

356.19 

404.96 

452.66 

SG19 

239.88 

166.45 

181.06 

225.64 

279.09 

346.78 

393.20 

426.39 

500.66 

563.36 

606.14 

SG20 

92.56 

113.07 

170.74 

226.00 

275.90 

331.53 

383.84 

433.83 

SG21 

-4.62 

-14.43 

-13.13 

-3.88 

-3.33 

-14.06 

-18.87 

-19.98 

-29.60 

-27.56 

-30.89 

66.06 

71.88 

114.85 

157.87 

191.47 

213.82 

238.88 

317.67 

342.54 

-20.36 

2.37 

27.41 

43.09 

40.42 

50.15 

68.15 

66.43 

78.88 

88.11 

SG24 

14.41 

31.94 

75.30 

124.19 

163.67 

186.00 

216.26 

246.94 

333.64 

SG25 

184.08 

212.39 

254.05 

278.45 

286.05 

385.06 

633.72 

lijriK>2IBg>Kil 

-805.11 

-782.68 

-705.79 

-682.66 

-649.02 

-619.48 

11.75 

6.86 

13.93 

-137.03 

-144.97 

-117.84 

-118.46 

-108.71 

-101.61 

SG28 

87.44 

124.40 

254.50 

288.51 

317.40 

337.29 

365.38 

396.47 

SG29T 

50.99 

125.44 

186.05 

246.19 

315.35 

384.09 

462.13 

544.07 

612.25 

683.20 

SG29-45 

40.15 

90.92 

160.38 

212.45 

264.75 

320.34 

361.12 

407.92 

470.98 

522.08 

SG29L 

30.95 

6.33 

25.51 

71.86 

117.79 

138.51 

164.93 

185.78 

196.56 

241.66 

268.67 

SG30T 

39.85 

112.15 

177.20 

241.13 

311.75 

379.51 

453.85 

531.75 

603.67 

674.21 

SG30-45 

10.90 

66.22 

120.38 

176.22 

221.75 

268.16 

314.92 

360.85 

411.53 

457.43 

SG30L 

15.65 

43.14 

64.83 

92.93 

132.16 

149.37 

178.51 

208.63 

229.01 

257.11 

283.49 

SG31T 

-49.70 

148.86 

226.87 

295.20 

362.82 

436.78 

517.73 

EElsHISSfBi 

744.42 

SG31-45 

63.31 

102.51 

132.27 

148.43 

169.00 

190.03 

205.36 

231.18 

251.41 

SG31L 

59.90 

116.69 

168.12 

228.34 

268.15 

307.63 

358.77 

SG32T 

2.25 

28.61 

108.16 

183.57 

253.22 

329.14 

403.35 

479.00 

722.60 

SG32-45 

102.65 

105.07 

154.03 

204.11 

266.80 

306.87 

348.23 

398.76 

440.41 

492.72 

538.03 

SG32L 

39.06 

73.00 

98.85 

121.35 

152.52 

163.18 

185.47 

219.26 

228.29 

249.01 

269.36 

SG33T 

8.52 

9.46 

61.08 

123.89 

188.17 

257.71 

329.00 

408.13 

494.29 

569.76 

647.04 

SG33-45 

20.00 

29.57 

62.59 

102.72 

164.44 

192.86 

246.64 

305.87 

349.52 

400.60 

454.24 

SG33L 

17.03 

40.92 

68.64 

85.40 

110.65 

120.71 

140.74 

iPiVlSHIKSIBI 

196.44 

215.28 

SG34T 

59.93 

40.06 

128.30 

186.24 

249.12 

315.54 

384.35 

598.01 

SG34-45 

-4.59 

-12.99 

53.79 

101.82 

120.67 

167.91 

220,17 

338.22 

SG34L 

16.95 

21.51 

56.99 

70.86 

95.53 

108.05 

IMimiEHBl 

146.78 

187.47 

209.09 

SG35T 

44.25 

51.78 

104.88 

160.67 

225.76 

291.03 

364.71 

441.95 

514.57 

587.53 

SG35-45 

72.11 

65.61 

109.69 

169.93 

207.27 

252.60 

306.17 

354.41 

402.35 

452.00 

SG35L 

37.68 

49.20 

65.24 

102.04 

138.65 

151.48 

183.36 

215.51 

243.44 

279.59 

308.53 

SG36T 

-6.43 

33.27 

238.67 

310.04 

378.15 

606.01 

677.21 

SG36-45 

8.53 

50.25 

81.33 

119.97 

152.74 

160.66 

189.00 

211.92 

HIM 

246.42 

267.46 

SG36L 

34.39 

72.00 

105.98 

171.29 

239.95 

285.59 

336.40 

388.12 

439.79 

493.95 

544.21 

SG37T 

-59.26 

-14.14 

71.44 

62.56 

135.26 

208.89 

281.87 

359.95 

441.04 

513.83 

585.90 

SG37-45 

41.70 

49.03 

109.89 

161.46 

224.55 

268.83 

308.64 

358.56 

398.40 

451.41 

495.46 

SG37L 

3.68 

12.27 

51.50 

95.75 

128.16 

147.10 

169.94 

193.24 

210.75 

237.73 

259.53 

E-39 


TABLE  E-22.  CVP2,  WATER  2,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.01 

0.98 

BliUI 

3.08 

BBl 

5.15 

6.20 

6.98 

10.03 

1028.96 

1304.92 

1506.37 

1661.44 

1890.08 

2068.65 

Frame-2 

147.73 

314.81 

498.45 

806.94 

994.05 

1101.28 

1242.36 

1340.84 

1712.68 

1845.96 

2111.03 

Bnllcyl 

Mlrlritl 

1121.01 

1588.76 

1691.16 

1844.58 

2052.83 

312.20 

BBga 

353.89 

822.31 

1146.12 

1028.71 

1217.21 

1522.43 

1636.46 

1848.27 

2085.79 

Frame-5 

■ta?ia!i 

1011.90 

1167.92 

1570.11 

1746.48 

1853.37 

2098.11 

-111.28 

272.28 

355.72 

547.90 

731.65 

1109.19 

1146.08 

1380.17 

1671.44 

1885.86 

2103.77 

-88.44 

332.23 

875.17 

1308.11 

1491.82 

1615.75 

1892.27 

2083.50 

22.67 

327.64 

357.50 

534.78 

miyi 

1093.62 

1242.15 

1479.03 

mm 

-27.41 

276.95 

EBBS 

imBsi 

994.90 

1979.71 

2133.64 

Frame- 10 

-27.67 

136.21 

mm 

886.48 

1002.34 

1348.95 

1300.08 

1709.72 

1913.73 

2037.67 

Frame- 11 

-25.47 

254.47 

mm 

1018.62 

1246.08 

1693.24 

1853.34 

2109.34 

Frame- 12 

-128.72 

178.46 

401.31 

miiiyi 

omi 

1015.36 

1123.92 

1359.08 

1684.87 

1866.39 

2098.84 

Hoop-1 

-80.24 

3676.87 

4448.05 

5224.31 

6271.58 

7238.48 

8014.51 

8914.74 

95.83 

3701.54 

4560.97 

5264.67 

6373.86 

7060.89 

7843.80 

771.98 

864.85 

3688.12 

4382.13 

5470.37 

5998.22 

7056.16 

7860.03 

8677.23 

gSSJSH 

321.03 

324.70 

3047.69 

2823.57 

4430.50 

5271.22 

5700.53 

6877.37 

8126.59 

8986.69 

goggsiii 

-106.92 

775.82 

2612.39 

3485.65 

6088.57 

7318.18 

7948.06 

8847.11 

mklMM 

1941.13 

2427.15 

3897.16 

4384.35 

5517.58 

6243.52 

6977.35 

8077.05 

8886.05 

gjSggil 

-207.52 

2345.13 

3770.79 

_ 

4664.93 

5587.95 

6084.60 

6822.73 

7971.80 

8671.05 

-43.72 

552.12 

2000.87 

6407.55 

6980.63 

8040.60 

8937.14 

105.71 

994.18 

1856.89 

2818.26 

3856.83 

4328.22 

5044.36 

5619.65 

6953.47 

8109.17 

8926.03 

272.90 

1230.06 

1753.45 

2427.43 

3926.00 

4585.11 

5394.11 

5885.88 

7004.88 

7619.61 

l.tlifllM 

77.73 

348.54 

1215.98 

3021.60 

3638.38 

6262.06 

8877.13 

496.77 

2706.22 

ggHRil 

lasiii 

8774.84 

723.70 

664.39 

2436.23 

mSEQI 

7870,38 

8803.61 

Hoop- 14 

5299.43 

8207.71 

8902.31 

mjjji 

13.15 

lomi' 

38.07 

45.19 

44.00 

32.14 

26.20 

21.46 

30.95 

Long-2 

43.29 

96.74 

339.72 

67.58 

74.88 

110.11 

8.05 

-15.04 

10.48 

67.60 

240.12 

-38.26 

-15.90 

143.15 

-61.88 

182.93 

Long-4 

49.20 

10.04 

260.84 

125.03 

100.57 

229.05 

imsidl 

-41,35 

-22.99 

-40.13 

Long-5 

314.95 

276.62 

266.97 

257.36 

245.40 

352.11 

mm 

330.53 

396.47 

403.62 

456.45 

Long-6 

12.05 

251.66 

67.05 

205.14 

106.16 

103.73 

172.16 

-35.62 

-33.18 

-29.51 

-14.84 

Long-7 

13.17 

17.98 

52.82 

129.72 

62.44 

118.93 

116.51 

123.74 

mi£i 

124.93 

136.97 

Long-8 

155.60 

209.78 

288.50 

154.34 

188.81 

209.75 

74.35 

-63.49 

lEEill 

-68.41 

-67.19 

SGI 

632.72 

191.16 

307.52 

374.99 

466.31 

511.88 

539.11 

689.55 

783.73 

820.22 

SG2 

22.12 

49.39 

122.49 

180.10 

246.55 

309.24 

369.38 

429.78 

493.01 

552.36 

mm 

SG3 

757.19 

287.51 

349.96 

413.80 

533.06 

556.18 

607.96 

834.93 

878.10 

SG4 

17.92 

47.16 

117.38 

178.33 

245.91 

302.59 

369.07 

muj 

482.42 

541.70 

604.23 

SG5 

486.46 

167.89 

206.35 

247.51 

376.70 

392.53 

KIWM 

699.32 

SG6 

15.00 

49.99 

127.21 

192.44 

267.93 

337.23 

Eimi 

imki 

miki 

623.72 

692.87 

SG7 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

sa 

####### 

####### 

SG8 

-71.11 

-21.06 

43.72 

105.56 

179.87 

239.52 

302.79 

353.61 

mm 

481.70 

mm 

SG9 

639.73 

188.60 

250.69 

316.59 

421.74 

470.89 

498.34 

762.93 

S77.47 

SGIO 

-8.09 

33.60 

112.95 

179.56 

245.20 

312.02 

373.97 

430.46 

490.06 

549.28 

611.34 

E-40 


soil 

:SG12 

SG13 


SG16 
SG17 
SGI  8 
SG19 
SG20 


SG24 

SG25 

SG26 

SG27 

SG28 

SG29T 

SG29-45 

SG29L 

SG30T 

SG30-45 

SG30L 

SG31T 

SG31-45 

SG31L 

SG32T 

SG32-45 

SG32L 

SG33T 

SG33-45 

SG33L 

SG34T 

SG34-45 

SG34L 

SG35T 

SG35-45 

SG35L 

SG36T 

SG36-45 

SG36L 

SG37T 

SG37-45 

SG37L 


TABLE  E-22.  CVP2,  WATER  2,  LOAD  CONDITION  la  (Continued) 


501.91 

155.18 

^^1 

364.83 

389.34 

495.31 

9.33 

83.51 

198.65 

283.98 

495.60 

608.89 

696.30 

810.90 

261.84 

248.48 

462.80 

517.69 

639.51 

792.23 

19.31 

67.81 

288.69 

345.61 

411.72 

464.78 

596.26 

654.69 

137.58 

-10.72 

25.16 

65.24 

139.79 

226.86 

317.42 

342.38 

391.58 

456.43 

-10.28 

8.32 

66.83 

123.95 

181.35 

250.18 

297.87 

354.88 

401.35 

455.28 

512.17 

-310.53 

-409.34 

-359.19 

-188.91 

-132.52 

-24.49 

17.65 

89.56 

154.33 

-23.89 

7.61 

58.10 

138.61 

191,23 

317.98 

417.93 

467.30 

193.27 

92.28 

127.45 

130.97 

261.33 

261.91 

296.47 

407.67 

448.36 

488.50 

548.49 

79.44 

95.14 

163.38 

204.42 

283.85 

324.54 

378.29 

449.87 

505.69 

554.49 

611.85 

-19.61 

-24.60 

-66.98 

-105.10 

-133.94 

-160.41 

-197.76 

-224.43 

-319.93 

19.63 

44.27 

39.39 

25.86 

31.49 

43.31 

39.70 

35.09 

35.78 

40.17 

38.47 

-44.38 

-23.86 

-57.91 

-90.10 

-110.37 

-124.17 

-152.29 

-174.67 

-203.54 

-223.83 

-245.67 

-6.90 

27.46 

9.38 

-8.29 

-3.12 

6.98 

-4.04 

-7.78 

-10.50 

-7.23 

-10.22 

165.72 

201.79 

179.98 

169.71 

157.29 

160.07 

148.45 

110.67 

100.14 

-876.81 

-839.22 

-863.19 

-880.85 

-874.79 

-865.87 

-872.95 

-883.15 

-884.53 

-168.76 

-173.36 

-217.72 

-257.87 

-283.13 

-294.85 

-320.32 

-345.57 

-370.93 

-390.57 

-411.35 

131.79 

171.69 

146.61 

128.12 

139.19 

140.68 

130.32 

124.41 

113.32 

109.63 

103.72 

18.45 

47.26 

138.49 

213.01 

462.83 

526.46 

611.39 

693.75 

769.97 

25.87 

40.57 

70.54 

116.12 

130.89 

172.08 

201.87 

232.96 

319.35 

345.68 

20.87 

28.16 

9.49 

8.75 

-14.94 

-23.91 

-35.89 

-47.08 

-58.88 

-66.36 

-74.96 

39.25 

43.26 

135.71 

216.57 

298.62 

378.15 

465.58 

529.28 

611.63 

694.02 

775.36 

-13.52 

8.81 

38.10 

69.62 

104.93 

150.06 

184.71 

215.46 

242.75 

294.37 

328.33 

-13.91 

19.99 

-7.50 

-26.41 

-33.57 

-36.07 

-52.20 

-59.37 

-63.80 

-68.42 

-81.45 

-38.11 

74.29 

167.65 

250.42 

339.51 

419.09 

504.83 

571.07 

658.26 

819.21 

-2.44 

20.40 

1.83 

-21.25 

-22.36 

-18.04 

-33.83 

-42.94 

-52.83 

-60.27 

14.42 

54.27 

89.27 

116.10 

167.14 

275.57 

304.69 

348.03 

388.30 

-4.91 

23.44 

125.29 

216.35 

303.48 

388.65 

479.55 

731.16 

814,61 

105.62 

120.26 

145.71 

179.66 

227.67 

259.04 

309.46 

330.46 

359.39 

403.36 

436.98 

18.15 

58.59 

29.80 

0.59 

-9.87 

-20.33 

-41.05 

-46.38 

-85.45 

-97.89 

-5.45 

4.24 

78.74 

158.75 

240.96 

319.15 

409.31 

477.12 

659.79 

744.62 

5.65 

19.86 

35.15 

68.27 

113.54 

144.30 

189.66 

QQQI 

3.80 

23.13 

2.59 

-27.32 

-45.66 

-53.72 

-75.33 

KQKl 

-113.95 

-125.51 

-139.12 

42.15 

43.36 

97.42 

159.98 

240.98 

312.45 

390.84 

451.81 

613.00 

687.45 

-11.09 

-6.63  1 

-5.20 

30.22 

80.20 

101.09 

137.05 

157.07 

IgngQi 

223.53 

253.73 

7.46 

2.29  1 

-15.82 

-29.89 

-49.90 

-57.40 

-70.57 

-83.47 

-100.74 

-111.36 

-123.05 

30.40 

-0.75 

63.51 

136.01 

207.95 

279.63 

362.87 

511.18 

595.62 

675.57 

50.01 

40.34 

40.49 

62.00 

106.07 

133.90 

175.69 

203.76 

315.09 

31.13 

49.66 

1.71 

-32.03 

-28.82 

-24.59 

-37.41 

-44.85 

-49.03 

-44.43 

-45.46 

-22,24 

20.58 

113.21 

201.66 

279.82 

358.20 

444.26 

507.54 

679.07 

756.70 

-30.24 

12.82 

58.55 

100.32 

157.35 

185.19 

232.16 

265.60 

307.78 

357.66 

397.09 

-21.13 

14.85 

-8.27 

-33.17 

-21.69 

-26.17 

-39.13 

-45.89 

-61.37 

-68.78 

-75.17 

-75.91 

-25.91 

75.50 

166.22 

251.26 

331.44 

420.57 

485.23 

571.94 

654.18 

733.34 

26.59 

42.57 

86.22 

120.70 

170.80 

213.89 

265.02 

286.23 

317.13 

363.96 

403.45 

-14.70 

11.57 

-4.21 

-24.41 

-24.03 

-15.63 

-28.72 

-35.78 

-43.17 

-40.61 

-46.93 

TABLE  E-23.  CVP2,  WATER  2,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

10.00 

Pressure 

-0.10 

-0.04 

-0.04 

0.06 

-0.09 

0.05 

-0.01 

-0.02 

0.11 

IKES 

-0.11 

Frame- 1 

-77.39 

-308.77 

22.48 

76.13 

401.16 

85.37 

40.71 

-149.14 

-4.22 

76.96 

Frame-2 

-61.46 

-385.20 

-652.19 

-810.13 

46.28 

179.36 

-57.08 

-32.53 

-435.74 

Frame-3 

-131.00 

81.17 

267.10 

456.33 

75.18 

74.63 

32.84 

30.77 

271.30 

-1.21 

Frame-4 

92.75 

-47.49 

342.70 

-27.41 

87.82 

273.55 

55.70 

38.19 

-42.58 

7.61 

-34.23 

-38.86 

150.62 

-34.41 

-47.14 

Momm 

125.14 

49.47 

-65.95 

Frame-6 

143.20 

294.44 

43.23 

57.71 

28.35 

74.37 

58.37 

-39.82 

54.29 

Frame-7 

-222.58 

152.15 

-22.55 

90.68 

507.61 

-94.35 

30.14 

-81.60 

Frame-8 

-27.03 

-102.23 

-136.15 

-17.47 

-19.94 

-264.84 

57.16 

-107.19 

-12.04 

144.86 

Frame-9 

-49.17 

780.43 

214.02 

-306.87 

13.68 

-56.52 

-1.29 

73.76 

-17.26 

Frame- 10 

-107.45 

bee™ 

45.42 

37.32 

292.04 

-166.71 

6.74 

-53.44 

50.79 

65.27 

Frame- 11 

158.72 

-449.82 

-49.96 

-68.36 

-3.47 

-77.78 

20.86 

msm 

155.90 

Frame- 12 

-937.06 

-50.71 

-152.20 

-84.16 

-25.58 

-107.50 

-90.71 

23.51 

-103.45 

-21.71 

-80.43 

Hoop-1 

336.76 

379.08 

-72.87 

101.67 

-63.68 

59.41 

-78.39 

-113.29 

241.29 

-36.13 

171.48 

Hoop-2 

202.36 

-50.51 

498.66 

75.95 

812.90 

-59.54 

175.32 

570.92 

52.46 

Hoop-3 

-5.04 

-13.81 

198.38 

258.03 

536.78 

10.74 

973.59 

438.63 

61.60 

417.63 

-34.85 

Hoop-5 


Hoop-6 


Hoop-7 


Hoop-8 


Long-6 


Long-7 


Long-8 


SGI 


SG2 


SG3 


SG4 


SG5 


SG6 


SG7 


SG8 


SG9 


SGIO 


905.04 


293.50 


-54.11 


-117.28 


446.74 


-179.84 


1233.71 


60.90 


235.79 


208.14 


-134.25 


755.33 


-165.49 


588.85 


287.70 


-88.67 


-27.83 


382.27 


0.42 


-37.87 


-33.95  197.65  I  155.72  1 1062.05 


520.70  I  -96.17  |  22.05  -153.42  1  -33.37  I  -72.16 


248.98  358.50  513.68  597.73 


412.32  279.95  294.60  0.42 


-41.57 


855.98 


-116.48 


743.73 


-21.65 


Hoop-9 

568.08 

-73.79 

-62.91 

354.12 

-37.53 

_ 

747.58 

997.61 

1137.42 

-55.66 

-13.96 

912.49 

Hoop- 10 

296.37 

563.60 

16.45 

-26.90 

BtMSIKlPBIigl 

-37.72 

-135.25 

-8.84 

38.12 

-43.15 

Hoop- 11 

-1.48 

-80.69 

-14.38 

85.10 

969.27 

-14.38 

-93.58 

309.85 

683.75 

9.57 

-51.22 

Hoop- 12 

-69.47 

966.69 

567.03 

1207.35 

-13.95 

-1.00 

58.20 

631.86 

-58.36 

-21.36 

24.90 

Hoop- 13 

849.73 

-32.48 

12.00 

-39.90 

19.41 

34.24 

308.48 

219.58 

56.47 

Hoop- 14 

653.48 

98.56 

683.00 

68.97 

520.19 

9.78 

-12.42 

586.89 

372.28 

Long-1 

6.03 

696.74 

415.47 

1339.85 

1928,24 

2404.29 

mm 

4536.73 

Long-2 

-16.26 

344.69 

1331.51 

1687.43 

1875.59 

2240.33 

2927.83 

3326.70 

3650.79 

4169.62 

4704.72 

Long-3 

-65.60 

627.87 

816.78 

1021.74 

1334.76 

3305.78 

3484.38 

4487.12 

4660.31 

657.35 

1024.34 

1968.70 

1943.20 

3034.28 

3442.01 

3806.24 

3998.31 

4676.54 

398.82 


-33.17 


11.97 


27.59 


538.87 


27.04 


624.31 


24.32 


623.09 


680.75 


318.46 


487.98 


515.89 


22.25 


590.43 


20.13 


22.92 


I####### 


-61.54 


517.30 


1.69 


21.44 


####### 


-60.81 


473.61 


-7.17 


1035.50 


787.10 


1218.72 


463.36 


511.09 


17.42 


525.32 


9.63 


257.09 


8.92 


414141  fj  If  n  11 

wwffffmm 


-70.38 


430.60 


-9.75 


1462.16 


1328.53 


1083.99 


1377.83 


379.11 


11.15 


390.25 


7.33 


151.04 


6.52 


1834.78  1 2301.28 1 2830.85  1 31 17.63  3764.58  4342.32 


38.3 


1714.62  2201.29 1 2986.97 1 3576.44 


1774.87  2432.44  2887.65 


1938.91 1 2032.65 1 2681.04 1 3472.74 1 3995.45  1 4214.52 


653.18  I  293.27  |  533.63  |  557.66  |  291.98  f  404.76 


-0.42 


218.36 


-36.34 


83.01 


-34.19 


641.34  281.45  459.32 


-12.38  -30.21 


-12.71 


341.89  118.00  212.17  I  268.11  I  40.24 


3.94  -10.98  -15.40  -16.50  -29.58 


-70.37 


288.63 


-15.28 


#######  #######  #######  #######  #######  ####### 
-72.59  -72.59  -77.01  -76.26  -90.99  -98.35 


536.74  194.15  373.60  401.03  102.79  132.69 


-15.10  -34.10  -30.42  -35.94  -52.37  -56.61 


4670.01 


4417.86 


4613.74 


580.75 


-3.50 


457.80 


-36.20 


236.65 


-43.03 


####### 


-89.52 


351.23 


-63.99 


E-42 


TABLE  E-23.  CVP2,  WATER  2,  LOAD  CONDITION  lb  (Continued) 


371.58 

mym 

286.17 

171.88 

30.56 

17.27 

14.40 

496.64 

515.29 

439.77 

318.35 

31.98 

30.00 

20.19 

17.05 

-9.50  I  -14.24  -9.32  -18.80 


-323.37  -338.35  -349.85  -378.93 


-13.03  -14.10  -14.93  -12.71 


154.97  170.89  155.72  |  119.46 


76.11 


53.28 


96.30  111.15 


45.07  68.36 


89.87 


237.67 


-2.77 


37.99 


-31.10 


10.44 


SG27 


SG28 


SG29T 


SG29-45 


SG30-45 


L 


SG31-45 


SG31L 


SG32T 


SG32-45 


SG32L 


SG33T 


SG33-45 


SG33L 


SG34-45 


SG34L 


SG35T 


SG35-45 


SG35L 


SG36T 


SG36-45 


SG36L 


SG37T 


SG37-45 


SG37L 


-163.20 


127.35 


3.45 


14.87 


39.46 


16.07 


-16.94 


-2.75 


-3.93 


-71.91 


29.14 


2.80 


-132.04 


165.06 


0.47 


37.28 


43.39 


21.22 


1.85 


30.36 


-23.21 


44.46 


46.23 


-9.70 


120.09 


57.02 


-13.45 


29.62 


36.59 


20.72 


7.24 


59.25 


54.87 


-20.99 


12.73 


28.93 


-79.87 


49.59 


31.35 


-98.14 


-28. 


86.24 


27.51 


73.84 


-38.71 


83.70 


54.14 


-28.07 


125.84 


104.18 


-37.59 


18.84 


81.73 


77.56 


-10.84 


61.99 


96.60 


-39.63 


5.92 


60.02 


-88.94 


60.55 


72.58 


-83.67 


216.78 


76.96 


123.17 


-6.47 


18.88 


93.25 


-16.18 


99.76 


72.45 


-34.81 


27.87 


121.93 


-50.66 


34.86 


97.13 


-29.14 


-15.17 


74.62 


-19.12 


65.65 


113.09 


-36.23 


15.15 


75.58 


-96.32 


64.26 


88.27 


16.00 


141.86 


-11.94 


-326.63 


-21.16 


186.43 


72.04 


95.34 


38.77 


254.93 


-753.26 


-50.83 


248.59 


-45.45 


103.40 


144.87 


-12.36 


28.90 


128.15 


-61.47 


470.40  554.11 


10.93  4.25  8.16 


32.84  95.68  90.82 


-27.92  I  -20.88  |  -25.94 


-26.61  -35.94 


73.51 


193.31 


350.40  376.13  398.5 


-7.00 


303.29 


-81.52  -90.36 


-37.58  I  -52.07 


-15.19 


-19.94 


139.39 


98.53 


187.83 


-53.83 


45.61 


188.36  224.64 


-34.52  -65.90 


-41.42  -52.56 


-450.82  -387.87 


-47.07  -50.67 


202.89 


57.26 


223.67  258.64  272.33 


312.76 


304.27  359.80  375.12 

427.32  I  398.87  |  419.31 
■594.6( 


469.61 


-141.11  -165.09 


177.53  183.19 


264.34 


-65.22 


67.23 


293.44 


-94.13 


77.64 


296.62 


-53.19 


-109.96  -118.98 


109.48 


83.53  86.23 


-75.63  -82.10 


141.60  152.19  164.40 


374.75 


-107.41 


341.93 


118.17  I  133.71  I  127.29 


156.07 


-54.81 


35.75 


133.29 


-42.51 


-16.75 


-80.60  I  -95.19 


49.91 


181.35 


67.60 


254.31 
56.61  I  -83.70  I  -98.76 


5.22 


-19.86  -55.71 


68.49  91.34 


147.30  210.82 


-50.14  -69.43  -82.55 


8.35  38.73  30.44  46.33 


106.87  157.21  186.13  211.22 


-103.68  -127.40  -134.49  -143.06 


56.14  69.24  81.93  92.41 


117.76  172.49  210.12  231.57 


-9.6 


254.27 
-92.25 
120.14 

319.28 
-100.49 


253.70 


-156.34 


98.79 


267.58 


198.73 


393.84  I  411.40 


-151.55  -147,46 


98.44 


356.11 


-156.81  -138.01 


-10.21  14.67 


-109.83  -107.50 


96.57 


297.38  314.58 


-172.80  -186.34 


115.47  116.58 


320.37  333.60 


TABLE  E-24.  CVP2,  WATER  1,  LOAD  CONDITION  Ic 


Pressure 


Frame- 1 


Frame-2 


Frame-3 


0.00 

1.00 

2.00 

3.00 

0.11 

1.07 

2.24 

3.12 

576.09 

4.00 


4.02 


859.98 


221.49  I  204.31  |  387.77  |  595.45  943.02 


5.00 


5.07 


938.83 


883.36 


6.00 


6.00 


1218.89 


1238.64 


Frame-5  |  644.66  217.68 


mSMXSBiSM 

1 

593.82 

852.62 

971.62 

1249.03 

7.11 


1414.63 


1562.98 


1452.65 


1439.24 


8.17 


1667.56 


1640.87 


1659.42 


1637.43 


1812.06 


1831.46 


1823.11 


Frame-7 


Frame-8 


Frame-9 


Frame- 10 


Frame- 1 1 


Frame- 12 


651.27 


219.03 


193.85 


402.60  665.91 
355.90  656.08 


299.53 


EHili] 


227.41  I  272.72 


480.05  614.75 


372.00  640.45 


816.28 

769.44 


809.04 


829.47 


789.98 


850.56 


Long-3 
L 

Long-5 

Long-6 


2190.79 


2310.79 


69.72 


2637.01 


2675.46 


2627.17 


3840.38 


3325.80 


3223.41 


- 1 

-57.66 

1239.06 

2668.66 

3551.30 

988.05 

1158.10 

12007.83 

3093.70 

3612.72 

1066.37 

1072.59 


1060.25 


917.28 


1110.16 


1055.45 


1066.51 


4643.70 


4545.62 


4272.51 


4745.86 


4148.04 


1294.40 

1266.37 


1258.98 


1316.24 


1314.13 


1285.23 


1296.32 


5165.52 

5371.27 


5049.45 


5561.65 


1396.40 

1352.00 


1685.64 

1811.86 


1845.52 


1394.97 


1523.62 


1443.77 


1415.94 


6342.65 


6519.65 


1578.59 


1679.05 


1688.16 


1865.17 


1862.85 


1907.63 


7291.01 


5945.82  1 7449.61 


7846.39 


6.54 


2088.23 


2088.43 


2090.61 


2071.89 


2035.20 


76.59 


2181.90 


2228.06 


2118.57 


2132.68 


2162.89 


8946.87 


8789.46 


8806.13 


1841.17 


2052.56 


2098.21 

2349.54 


2604.15 


2788.09 


2451.75 

2855.16 


1321.23 


716.98 


3571.78 


3325.36 


3443.81 

3810.81 


3375.31 


4559.96 


4568.08 


4527.65 

3904.33 

4638.60 


1758.61  2417.31 


^73.0416359.68 
53 


4994.60 1 6286.91 
5864.79  6001.46 


4436.87 1 6184.69 


6177.68 


7057.10 


9176.28 


9064.28 


8109.54  9048.06 


7231.95 

6996.96 


7693.77 


535.09 


-3.46 


115.81 


1.48 


327.93  1 1800.12 1 2569.52 1 3627.82  4322.88  5248.69  6365.39 


499.63  1334.97  1879.97  2381.98  2797.98  3489.25 
1247.41  1652.02  1920.93  2363.30  2908.39  3226.17 


1953.94  1999.93 


775.69 


275.55  577.70  1 1615.14 


_ 


22.78 

382.13 

-45.03 

638.09 

682.36 

347.49 

16.40 

51.75 

801.91 

448.81 

0.05 

44.92 

10.21 

53.32 

####### 

>71.86 

704.22 

330.78 

-14.36 

31.39 

1426.17 


1649.89 


1237.39 


119.52 


107.00 


169.74 


332.73 


150.43 


105.00 


176.92 


####### 


98.17 


240.11 


150.56 


1893.44  2201.51 1 2666.74 1 3221.06 
2061.28  2269.22  3278.20  3239.19 
1696.79  2526.47  2729.0313106.26 


533.39  572.65 


237.52  294.47  I  348.68 


484.55 


211.18  271.98  323.32  387.16 


338.44  445.80 


302.38  363.57  I  436.39 


7296.19 


3671.28 


3599.76 


72 

29 


3865.27 


3601.75 


3887.47 


3588.08 


7961.29  8671.26 
8429.53  8537.05 
8309.6019522.79 


8649.89 


8049.11  8292.95 


7897.74  9065.97 


4219.47 


4724.26 


4300.37  4665.22 


4127.31  4841.58 


3990.81  4596.93 


4325.29 1 4578.04 


533.00  584.98 


759.11  I  815.75  866.30 


^BPi.MgpMaraK.tiTO 


504.70 


706.32 


633.85 


524.61  591.12 

216.24  I  275.27  I  328.99  389.18 


514.09 


671.00  712.16  762.19 
452.79  501.87  550.57 


TABLE  E-24.  CVP2,  WATER  1,  LOAD  CONDITION  Ic  (Continued) 


soil 

570.62 

233.56 

169.22 

207.01 

293.56 

322.53 

417.80 

467.49 

520.97 

567.85 

625.80 

SG12 

5.50 

265.64 

350.91 

452.61 

543.75 

652.83 

754.48 

852.91 

945.21 

717.44 

363.69 

193.81 

326.30 

440.14 

507.37 

610.96 

682.87 

733.10 

803.10 

908.47 

IEfJ>4;l 

198.96 

BHRgl 

376.10 

441.70 

I.WV1I 

ISfEtflil 

lEflEfil 

BifHI 

ItVilfB 

BEHESl 

282.81 

368.27 

389.92 

4.32 

IHtVB 

181.35 

219.62 

277.77 

325.25 

392.37 

435.99 

-372.45 

-343.43 

-314.17 

-234.05 

-193.67 

-112.92 

-71.94 

15.80 

63.94 

123.07 

SG18 

-12.71 

12.00 

60.26 

96.65 

145.78 

239.09 

287.90 

343.48 

391.14 

439.73 

128.55 

79.71 

167.56 

253.01 

MM 

352.36 

399.20 

iEHTOM 

561.93 

KK!M 

108.46 

144.86 

204.56 

266.85 

367.98 

424.03 

tEHM 

Bblfcl 

-26.27 

-31.26 

-14.98 

-17.20 

MOT 

-22.20 

-28.86 

MiW 

SG22 

34.54 

33.61 

68.97 

213.05 

234.36 

248.41 

274.63 

305.38 

SG23 

-38.76 

-26.36 

-9.06 

28.80 

34.98 

41.85 

56.56 

64.69 

65.42 

71.14 

84.93 

SG24 

18.05 

25.76 

58.51 

120.13 

151.68 

183.79 

219.97 

246.01 

264.81 

291.38 

331.98 

BEflBB 

270.90 

284.02 

372.35 

-727.89 

-702.89 

-553.47 

-168.59 

-181.02 

-145.48 

-141.05 

-100.87 

SG28 

139.20 

157.68 

182.80 

240.46 

329.93 

352.15 

363.94 

389.08 

426.78 

123.35 

175.18 

380.65 

463.66 

542.59 

615.24 

685.43 

60.61 

115.78 

168.17 

MBti 

262.24 

314.85 

375.96 

522.22 

BiBEl 

IBHBl 

IMEI 

168.39 

183.50 

KEBM 

MICT 

KBEHil 

KMEI 

379.64 

459.37 

WHW 

RBERI 

IBBM 

MM! 

262.11 

324.62 

358.56 

407.62 

SG30L 

25.23 

49.04 

72.42 

105.10 

118.20 

136.31 

174.99 

198.12 

223.70 

248.32 

280.19 

SG31T 

-44.58 

87.76 

182.23 

230.78 

431.52 

516.90 

603.19 

680.04 

742.19 

SG31-45 

18.97 

40.70 

MM 

MM 

166.51 

186.41 

219.04 

KHilSSi 

SG31L 

12.10 

IMEI 

MM 

BBBBB 

298.55 

365.98 

446.31 

SG32T 

-13.33 

110.81 

IMEI 

MM 

P!^ 

395.67 

478.35 

646.53 

lr>iigfcl 

SG32-45 

108.23 

122.70 

161.08 

IBM[ 

KMEI 

356.43 

415.64 

500.74 

■ifciWil 

nai 

75.77 

103.78 

135.16 

143.05 

160.61 

188.85 

212.94 

223.38 

239.36 

266.40 

SG33T 

-11.34 

2.12 

62.54 

119.61 

183.23 

254.42 

490.29 

572.31 

643.70 

SG33-45 

-1.45 

MEW 

MM 

113.31 

169.08 

196.81 

240.82 

309.13 

348.90 

411.14 

459.40 

SG33L 

23.93 

iBIiW 

MM 

92.81 

104.69 

122.76 

172.89 

184.31 

214.72 

SG34T 

48.63 

MI9SB 

MM 

124.30 

180.66 

248.80 

303.05 

384.96 

457.49 

533.77 

598.75 

SG34-45 

-23.67 

IBHEEI 

BBS 

53.33 

IlIHBEI 

246.04 

297.24 

334.55 

SG34L 

10.71 

9.74 

37.48 

68.76 

85.10 

95.86 

135.90 

136.20 

161.04 

167.84 

198.34 

SG35T 

38.54 

8.50 

54.90 

99.90 

157.97 

223.20 

283.62 

362.85 

441.72 

516.58 

584.88 

Dm 

198.17 

242.41 

310.63 

343.49 

405.73 

454.41 

|^S3I| 

MM 

■Bsin 

jBsm 

155.34 

191.69 

218.11 

239.28 

270.05 

312.48 

BHESi 

MEEl 

109.84 

162.85 

229.14 

300.14 

364.10 

444.21 

525.96 

600.45 

665.68 

-26.05 

MB51 

75.18 

145.75 

202.33 

234.49 

286.95 

356.95 

385.53 

453.07 

507.80 

SG36L 

-19.92 

1.06 

29.21 

78.25 

UOiSQ] 

121.13 

149.40 

170.53 

177.23 

195.78 

229.77 

SG37T 

-70.94 

-12.94 

74.28 

133.31 

200.61 

276.06 

342.09 

424.61 

504.95 

581.06 

648.04 

SG37-45 

27.76 

40.16 

89.96 

150.96 

264.55 

300.50 

367.35 

394.17 

445.37 

496.85 

SG37L 

-2.17 

112.28 

139.44 

169.49 

190.69 

206.50 

225.91 

258.50 

■5 


TABLE  E-25.  CVP3,  AIR  1  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

mm 

■SI 

10.00 

na 

-0.01 

0.89 

1.76 

2.64 

3.52 

4.40 

5.28 

6.17 

7.04 

wnssM 

8.80 

Frame- 1 

-34.94 

190.83 

378.58 

542.26 

RBHl 

IBBBB 

■BEE 

1812.27 

Frame-2 

-38.75 

160.93 

369.12 

540.88 

EiBIEEl 

lEEBEH 

lEESSBS 

1823.36 

Frame-3 

-48.53 

179.28 

379.54 

538.63 

BHBHI 

iiBBHffi! 

IBHEH 

IBSE 

1824.19 

Frame-4 

11.48 

168.67 

379.18 

538.00 

mm 

Ijyjj 

HIS 

IS8BI 

DEIMJ 

IBSEl 

1810.35 

22.09 

181.26 

373.07 

537.32 

715.34 

903.68 

1096.20 

1272.59 

1445.84 

1652.53 

1818.46 

Bai 

16.51 

mm 

IBHEB 

1116.75 

1259.03 

1455.98 

1629.80 

1833.16 

Frame-7 

182.08 

■tswiaa 

likMkH 

737.40 

915.01 

1115.82 

1265.15 

1465.90 

1650.68 

1787.09 

Frame-8 

147.46 

■6KCT:yi 

726.27 

905.40 

1088.78 

1279.25 

1441.91 

1638.54 

1814.37 

Frame-9 

179.37 

Ei«»M 

730.29 

901.68 

1107.05 

1260.31 

1448.15 

1618.09 

1815.79 

Frame- 10 

175.07 

BEO 

709.32 

904.01 

1115.01 

1238.39 

1449.33 

1661.53 

1785.77 

Frame- 11 

539.93 

708.33 

908.83 

1103.34 

1274.33 

1458.66 

1623.92 

1839.79 

16.96 

185.19 

345.16 

539.69 

744.63 

906.29 

1117.18 

1266.02 

1433.61 

1642.26 

1830.00 

ES9 

1540.31 

2367.47 

3088.47 

3850.07 

4612.28 

5417.33 

6198.30 

6966.25 

7748.17 

IcRiiM 

mm 

1547.31 

2326.97 

3069.18 

3851.27 

4648.42 

5402.72 

6194.79 

6975.86 

7723.77 

-73.01 

760.53 

1546.52 

2335.86 

3087.08 

3885.82 

4657.10 

5390.22 

6191.62 

6980.58 

7744.41 

!iH9H 

772.19 

1547.88 

2375.26 

3067.95 

3842.25 

4635.70 

5579.68 

6203.13 

6959.77 

7723.04 

SSSH 

787.30 

2324,35 

4646.63 

5398.56 

6197.82 

6995.79 

7729.58 

Bsa 

768.37 

1553.97 

2324.62 

3082.80 

3855.92 

4637.05 

5392.83 

6200.23 

6982.29 

7736.31 

KteM 

1552.81 

2319.53 

4636.62 

5408.74 

6198.97 

6967.82 

7761.97 

BBfBl 

1555.33 

2305.48 

4652.03 

5424.40 

6160.62 

6955.14 

7734.17 

B3g 

1552.76 

2334.62 

3085.79 

3860.55 

4637.13 

5395.56 

6187.27 

6869.56 

7445.86 

S^SEfli 

767.14 

1564.72 

2327.71 

4653.31 

5405.61 

6194.69 

6990.47 

7698.66 

ISStEQ^I 

BJiWJj 

794.54 

4650.54 

5399.26 

6183.63 

6998.82 

'7721.02 

EffilEI 

7744.97 

BtHHil 

2320.00 

bbi 

3841.22 

bkkiy 

7714.74 

KBBl 

2319.51 

3865.53 

4642.24 

5396.76 

7734.28 

KfW 

5.87 

3.50 

3.51 

■SB 

7.05 

[Si^9i 

29.47 

30.69 

30.69 

KHBW 

25.83 

28.26 

30.69 

27.04 

28.26 

25.83 

-7.40 

-3.67 

-2.42 

mm 

0.07 

-2.42 

2.56 

2.56 

3.80 

-4.91 

Bliifcl 

-12.67 

BinEEil 

Bka 

BBiBI 

BS3M 

BESi 

KEBBM 

-1.12 

BBTOI 

K8BE1 

MtSKM 

BSBKl 

BSflESl 

B33B!1 

BHBl 

Era 

tefclKl 

-2.01 

BfiBI 

BBEBi 

BSii 

j^^Sil 

BfM 

1^ 

4.11 

teiifcM 

-1.32 

B3EM 

BSBMI 

KJfcB 

IcVAH 

BHEEB 

■IrABI 

affi 

-13.33 

17.49 

-5.90 

-7.13 

1,48 

-12.06 

1.48 

-7.13 

-9.60 

12.57 

-108.01 

-132.40 

-109.83 

-86.19 

-45.29 

BUM 

68.78 

97.57 

113.17 

^i^^i^iiiiiiiii^^ 

-72.52 

wmi 

BHBiB 

138.84 

170.94 

185.81 

ii^yiiiiiiii^^ 

340.09 

414.21 

iBKSI 

PHiBlI 

B33BBI 

649.61 

688.71 

715.96 

207.75 

263.05 

BHHB 

asi 

423.39 

EBB 

527.73 

572.29 

600.77 

-45.96 

-64.24 

-34.45 

mm 

55.92 

97.75 

136.55 

190.55 

224.96 

240.61 

SG6 

17.16 

48.98 

89.69 

132.77 

176.24 

222.48 

267.20 

311.91 

356.69 

401.07 

444.02 

69.58 

99.39 

199.68 

255.04 

282.72 

338.67 

369.86 

381.99 

gfcirfj 

-25.42 

-29.04 

-0.70 

91.31 

129.68 

169.22 

214.12 

248.74 

267.22 

WtgIB 

51.82 

94.81 

mm 

IBS 

241.43 

289.91 

339.11 

387.27 

435.40 

480.46 

IS^Hi 

BEM 

-1.30 

-10.85 

mm 

-39.18 

-54.01 

-66.63 

-84.02 

-102.71 

-115.66 

-134.45 

SGll 

-8.50 

-26.33 

-43.41 

-61.61 

-79.07 

-92.11 

-106.06 

-120.41 

-130.88 

-142.65 
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TABLE  E-25.  CVP3,  AIR  1  LOAD  CONDITION  la  (Continued) 


-20.19 

-15.42 

-17.71 

-18.17 

-14.68 

-17.62 

BHBtl 

-18.17 

-18.72 

-21.25 

-13.19 

-24.57 

-62.48 

-62.02 

-65.51 

-31.62 

-32.17 

-61.44 

-71.84 

-76.97 

-84.36 

-91.20 

-97.72 

4.96 

17.02 

BHEM 

10.93 

11.38 

11.29 

9.37 

11.61 

12.44 

153.61 

151.60 

iH3CT 

lEHBM 

138.14 

132.76 

130.09 

126.35 

123.55 

120.35 

SG17 

33909.4 

34007.0 

34315.9 

34630.2 

34792.6 

34390.0 

34621.9 

34650.8 

34766.1 

35257.5 

36031.9 

SG18 

14.75 

3.10 

-14.11 

-32.74 

-52.25 

-72.26 

-92.49 

-111.16 

-132.33 

-152.61 

-172.91 

SG19 

22.14 

0.98 

-28.11 

-58.29 

-88.29 

-118.68 

-149.77 

-178.10 

-209.22 

-238.12 

-266.86 

SG20 

81.40 

81.04 

77.72 

74.77 

74.23 

72.02 

60.79 

SG21 

31.12 

23.95 

13.27 

2.95 

-6.44 

-16.38 

-72.00 

SG22 

-47.49 

BHHM 

-54.24 

-52.91 

-49.43 

mm 

-29.45 

SG23 

-16.23 

-160.03 

-191.60 

-222.61 

SG24 

3.43 

-2.81 

-9.61 

-14.20 

-17.32 

-17.32 

BSBIM 

-21.91 

-26.32 

6.58 

2.26 

-4.55 

-12.56 

mm 

-68.31 

41.02 

34.96 

13.08 

mm 

3.70 

28.37 

27.18 

19.92 

17.85 

11.96 

4.75 

-18.61 

-9.78 

-11.99 

-19.35 

-25.24 

-28.18 

-28.91 

-31.86 

-31.12 

-31.12 

SG29 

39.26 

38.53 

36.51 

33.93 

33.38 

29.71 

28.06 

26.41 

SG30 

-30.80 

-35.35 

-46.79 

-57.81 

-106.96 

-114.63 

-121.72 

SG31 

-22.92 

-28.94 

-37.98 

-48.45 

-68.61 

-83.27 

-95.75 

-109.88 

-125.00 

-138.36 

-155.46 

SG32-T 

10.59 

93.66 

175.53 

253.53 

329.16 

400.86 

472.44 

540.57 

607.16 

672.41 

738.06 

SG32-45 

-23.44 

11.47 

42.39 

186.26 

220.56 

255.12 

289.12 

323.84 

SG32-L 

9.37 

7.13 

-3.88 

-5.44 

-5.07 

-6.26 

-8.69 

-13.83 

SG33-T 

27.17 

111.63 

192.73 

481.77 

548.96 

613.46 

678.50 

744.44 

SG33-45 

-22.00 

5.03 

29.17 

200.20 

228.29 

254.39 

SG33-T 

38.43 

MiBM 

-4.49 

-8.53 

-16.23 

SG34-T 

7.00 

gam 

688.81 

767.50 

845.17 

SG34-45 

2.84 

307.23 

342.80 

376.39 

SG34-L 

32.93 

-45.02 

-56.40 

-67.78 

SG35-T 

46.91 

113.40 

174.19 

418.14 

483.43 

547.90 

616.12 

684.78 

93.57 

119.83 

145.16 

172.72 

230.39 

260.67 

wm 

356.41 

SG35-L 

76.52 

70.46 

61.27 

51.16 

2.83 

-19.22 

195.47 

679.27 

mm 

824.03 

91.38 

lEHCT 

270.25 

303.16 

mm 

365.03 

12.51 

6.95 

KiBl 

-2.69 

-8.85 

-14.22 

-19.32 

SG37-T 

418.69 

458.17 

495.78 

532.55 

570.90 

610.54 

653.50 

698.92 

744.44 

793.74 

844.32 

SG37-45 

129.57 

158.95 

179.51 

194.72 

211.63 

230.37 

246.13 

263.18 

323.80 

89.52 

70.64 

53.23 

37.65 

21.52 

3.01 

-11.47 

-39.70 

-52.91 

103.00 

184.85 

265.40 

345.08 

422.76 

499.61 

575.72 

652.13 

727.93 

803.99 

21.13 

55.84 

89.07 

123.60 

160.34 

192.28 

226.04 

253.98 

289.24 

319.02 

SG38-L 

-2,90 

-15.24 

-32.09 

-45.71 

-57.65 

-68.03 

-79.26 

-87.65 

-96.70 

-105.70 

-114.66 

SG39-T 

-13.27 

78.61 

165.18 

247.13 

325.84 

401.07 

754.70 

SG39-45 

-4.03 

47.13 

95.53 

139.60 

183.61 

229.14 

429.11 

SG39-L 

44.53 

45.17 

45.67 

48.01 

48.70 

46.55 

44.44 

44.53 

BIS 

37.03 

SG40-T 

95.05 

146.54 

195.28 

243.53 

293.14 

IK8HR1 

BiBBB 

SG40-45 

45.86 

67.59 

85.12 

99.73 

115.25 

135.70 

199.61 

224.47 

SG40-L 

50.09 

33.46 

12.26 

-8-21 

-27.03 

-46.04 

-64.32 

-79.68 

-94.11 

-108.92 

-122.80 
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TABLE  E-26.  CVP3,  AIR  1  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.01 

-0.02 

-0.02 

-0.03 

-0.02 

-0.03 

-0.04 

-0.03 

-0.02 

-0.02 

-0.03 

Frame- 1 

-6.90 

8.75 

3.32 

-3.20 

-8.98 

8.68 

0.53 

11.06 

-17.72 

3.54 

3.95 

Frame-2 

-8,73 

-8.59 

1.57 

764.76 

-23.01 

19.13 

902.30 

428.13 

-125.66 

64.35 

-296.69 

Frame-3 

12.01 

31.04 

46.22 

-71.81 

16.81 

0.09 

-20.04 

28.20 

-7.34 

-23.92 

-33.80 

Frame-4 

3.34 

-1.68 

4.95 

10.49 

1.26 

-1.75 

-8.19 

2.35 

-9,21 

1.72 

2.13 

Frame -5 

7.04 

34.79 

-27.58 

14.20 

36.01 

14.02 

-2.78 

-12.93 

18.63 

-35.99 

42.06 

Frame-6 

-23.77 

-28.69 

25.39 

18.99 

-32.56 

25.61 

-18.06 

-36.57 

6.37 

27.31 

10.76 

Frame-7 

22.63 

1.84 

14.47 

-4.50 

34.20 

39.93 

-38.59 

-33.27 

10.08 

27.86 

-0.89 

Frame-8 

1.97 

7.02 

-21.68 

-6.21 

13.54 

3.77 

-0.67 

2.92 

1,49 

-3.13 

-14.64 

Frame-9 

-55.69 

15.71 

31.97 

-20.41 

-0.39 

-1.57 

-39.25 

32.45 

-9,11 

-38.20 

23.38 

Frame- 10 

5.41 

22.52 

36.86 

33.39 

44.53 

-47.89 

-4.12 

9.81 

-26.07 

24.41 

12.90 

Frame- 1 1 

-16.65 

12.03 

-6.02 

-24.62 

3.23 

8.87 

26.54 

-15.64 

-28.92 

13.90 

38.16 

Frame- 12 

-4.96 

5.30 

-2.78 

-9.73 

-7.19 

5.49 

-2.45 

1.17 

-15.83 

0.29 

11.20 

Hoop-1 

16.04 

-9.70 

10.53 

14.21 

-13.38 

23.40 

-6.02 

16.04 

5.01 

25.23 

28.92 

Hoop-2 

-10.67 

34.47 

65.16 

9.19 

-12,47 

-28.72 

-32.33 

-21.50 

-17.89 

-19.69 

-3.45 

Hoop-3 

30.53 

-76.50 

-81.77 

-123.90 

139.33 

-2.81 

83.17 

39.30 

-39.67 

-74.74 

-97.57 

Hoop-4 

-81.43 

51.88 

-25.88 

51.90 

-53.65 

-31.43 

-44.40 

-74.02 

51.90 

-42.54 

-27.73 

Hoop-5 

301.58 

-16.15 

-69.10 

-12.50 

-112.93 

-111.10 

55.07 

-85.53 

228.56 

-105.60 

-83.71 

Hoop-6 

36.24 

12.20 

1.11 

137.94 

6.66 

-32.17 

-82.09 

26,99 

-15.53 

-17.38 

161.96 

Hoop-7 

37.17 

-85.18 

-48.66 

163.20 

11.60 

75.52 

77.34 

84.64 

31.69 

-21.27 

18.90 

Hoop-8 

-33.71 

32.49 

-41.07 

17.78 

-4.29 

3.07 

10.42 

3.07 

3.07 

-19.00 

-11.64 

Hoop-9 

347.79 

-240.05 

311.53 

-143.89 

273.40 

-5.99 

52.07 

-9.62 

115.58 

131.89 

-232.77 

Hoop- 10 

-126.28 

85.29 

-90.12 

14.76 

11.15 

32.84 

0.30 

27.42 

-5.13 

-5.13 

-43.10 

Hoop- 11 

471.69 

-192.15 

82.63 

-205.06 

-127.59 

-111.00 

-182.93 

-168.17 

-99.94 

-153.41 

322.33 

Hoop- 12 

197.72 

134.72 

201.44 

561.01 

-189.62 

88.37 

219.98 

105.06 

342.30 

82.81 

188.45 

Hoop- 13 

-54.56 

12.22 

-32.31 

-32.31 

27.06 

-10.04 

-24.88 

4.80 

-2.62 

-17.46 

-32.30 

Hoop- 14 

-40.20 

11.57 

-18.02 

-25.41 

4.17 

-10.62 

-18.02 

-18.02 

-3.22 

-18.01 

-32,81 

Long-1 

3,50 

1234.77 

2437.95 

3704.39 

4874.27 

6140.39 

7340.80 

8603.81 

9817.06 

11022.3 

12034.0 

Long-2 

17.32 

1221.36 

2475.47 

3702.34 

4907.60 

6137.77 

7356.26 

8594.19 

9817.32 

10994.6 

12020.0 

Long-3 

2.56 

1205.84 

2477.81 

3652.23 

4881.64 

6137.80 

7345.96 

8585.20 

9776.90 

11001.3 

12067.7 

Long-4 

-1.65 

1227.68 

2490.31 

3607.97 

4935.25 

6139.47 

7331.94 

8588.08 

9797.45 

11037.8 

12223,0 

Long-5 

27.08 

1230.55 

2458.27 

3709.50 

4903.37 

6137.46 

7344.38 

8602.93 

9826.46 

11038.3 

12193.8 

Long-6 

-2.01 

1230.84 

2463.94 

3667.19 

4895.15 

6146.96 

7345.44 

8590.39 

9803.31 

11045.9 

12262.9 

Long-7 

-3.72 

1221.79 

2463.17 

3663.21 

4898.34 

6144.89 

7354.64 

8595.65 

9817.21 

10952.6 

11851.3 

Long-8 

-0.98 

1219.03 

2484.83 

3646.73 

4911.06 

6136.60 

7344.18 

8534.52 

9644.58 

10752.5 

11658-5 

SGI 

15.23 

-16.68 

-25.48 

-32.27 

-39.79 

-60.88 

-77.93 

-105.08 

-109.85 

-161.19 

-162.48 

SG2 

84,00 

38.31 

20.70 

0.52 

-17.45 

-54.69 

-81.98 

-124.26 

-119.46 

-170.95 

-180.12 

SG3 

456.89 

599.98 

736.74 

855.31 

957.85 

1062.31 

1161.81 

1237.81 

1302.93 

1350.17 

1409.47 

SG4 

398.22 

412.48 

449.25 

477.44 

480.23 

495.18 

509.76 

507.51 

508,89 

466.02 

477.71 

SG5 

113.71 

71.12 

54.53 

29.06 

10.27 

-29.78 

-57.92 

-98.06 

-95.78 

-139.49 

-152.78 

SG6 

25.87 

7.76 

-11.31 

-31.35 

-49.55 

-68.98 

-85.72 

-103.18 

-125.29 

-160.08 

-176.45 

SG7 

300.46 

247.91 

239.62 

219.65 

172.04 

145.43 

122.53 

83.32 

58.50 

-27.11 

-42.50 

SG8 

93.74 

66.48 

57.59 

33.61 

22.48 

-5.82 

-26.71 

-49.56 

-52.08 

-84.63 

-95.58 

SG9 

27.94 

12.33 

-2.74 

-21.11 

-34.89 

-52.71 

-68.32 

-83.38 

-95.89 

-113.70 

-126.19 

SGIO 

6.69 

41.80 

76.27 

112.97 

155.20 

192.98 

228.42 

265.42 

302.77 

336.53 

367.70 

SGll 

4.73 

40.37 

78.59 

114.62 

151.17 

189.39 

226.88 

264.91 

300.96 

338.23 

369.65 
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TABLE  E-26.  CVP3,  AIR  1  LOAD  CONDITION  lb  (Continued) 


SG12 

-33.56 

59.42 

147.01 

233.18 

491.42 

574.89 

657.14 

749.82 

813.36 

-17,69 

95.08 

312.73 

426.39 

535.68 

642.22 

751.15 

864.74 

986.42 

1078.29 

-30.89 

334.53 

459.38 

572.66 

870.76 

982.58 

1057.06 

4.28 

MIM 

183.26 

245.79 

304.85 

362.81 

421.69 

479.15 

533.58 

581.08 

145.93 

462.79 

571.89 

674.76 

773.65 

974.12 

1178.85 

42396.7 

46169.1 

45737.8 

45281.8 

44619.8 

44396.2 

43906.3 

44231.4 

43722.4 

83.58 

151.03 

348.43 

412.31 

475.63 

538.47 

604.13 

657.55 

SG19 

34.85 

238.21 

328.64 

418.43 

504.20 

585.56 

667.28 

701.95 

716.24 

769.80 

81.23 

■iCBlItM 

395.47 

495.38 

587.79 

674.12 

760.45 

830.29 

904.02 

970.47 

MBWi 

mi 

lEHRI 

266.13 

333.50 

387.83 

434,78 

482.66 

532.99 

595.36 

634.03 

BSHBSi 

iE3BBi 

291.70 

wm 

tBSBI 

526.91 

602.36 

448.00 

295.90 

302.37 

-16.42 

89.89 

lEfsnsi 

279.06 

BBBil 

BBKEII 

697.77 

757.20 

822.75 

SG24 

-1.71 

110.85 

213.31 

BHHII 

417.72 

517.62 

609.99 

704.56 

786.36 

872.77 

947.70 

SG25 

1.15 

222.31 

REBI 

437.93 

547.67 

651.88 

757.20 

863.15 

979.06 

1066.52 

SG26 

31.28 

144.88 

255.54 

475.62 

583.72 

687.96 

796.79 

907,55 

1026.96 

1121.45 

468.82 

557.08 

653.30 

756.35 

868.44 

952.66 

-33.33 

117.52 

ilSSBBi 

220.52 

274.23 

321.32 

365.51 

417.71 

460.39 

SG29 

27.14 

110.89 

K&SUl 

442.11 

519.44 

599.54 

681.53 

771.48 

842.38 

3.83 

37.26 

HBgl 

\Q121 

176.07 

210.06 

243.02 

273.13 

303.62 

12.11 

47.42 

108.87 

iBrni 

181.23 

218.66 

254.87 

291.85 

326.34 

SG32-T 

11.92 

-15.28 

-42.02 

-68.95 

-127.06 

-154.39 

-183.33 

-210.51 

-242.50 

-263.70 

36.84 

147.08 

181.63 

217.55 

247.21 

274.53 

305,31 

550.04 

636.84 

719.14 

815.18 

879.57 

SG33-T 

26.39 

-18.64 

-63.25 

-107.88 

-156.62 

-203.25 

-247.13 

-292.16 

-329.19 

-368.13 

-403.52 

SG33-45 

-22.97 

-0.80 

13.38 

38.86 

42.16 

43.95 

-26.41 

SG33-T 

34.40 

lEHKl 

367.02 

695.90 

799,00 

904.75 

1034.72 

1117.09 

13.33 

1^1 

■Btiai 

-97.06 

-133.78 

-201.24 

-234.85 

-271,97 

-315.37 

-342.84 

HaSilM 

0.73 

Em 

85.30 

118.39 

wnHii 

160.88 

179.62 

182.58 

188.77 

200.52 

28.91 

IHSHil 

339.86 

438.70 

623.79 

712.94 

795.75 

887.85 

959.66 

SG35-T 

41.00 

9.61 

-21.26 

-49.81 

-128.81 

-152.72 

-161.59 

-168.67 

-187.40 

83.64 

207.98 

227.27 

239.60 

261.22 

273.00 

376.48 

979.41 

-135.03 

-422.77 

SG36-45 

23.17 

77.47 

89.23 

102.29 

95.41 

84.54 

49.32 

50.41 

31.56 

380.68 

1137.45 

392.14 

363.57 

335.94 

227.86 

193.33 

148.49 

84.90 

50.01 

SG37-45 

191.82 

Will 

197.13 

188.87 

178.04 

129.97 

42.04 

KfSISBl 

187.94 

289.30 

390.00 

1069.28 

KHBiB 

9.03 

-26.76 

-64.39 

-175.05 

-210.66 

-246.47 

-289.36 

-317.66 

58^Hi 

BHHSi 

27.19 

60.98 

87.07 

128.37 

159.23 

191.36 

222.03 

253.27 

IKH3EBI 

305.76 

BBIiTl 

99.57 

201.03 

302.83 

imBB 

938.69 

SG39-T 

-12.36 

-40.23 

-68.83 

-95.81 

-237.14 

-267.25 

-291.99 

SG39-45 

-8.44 

22.19 

49,47 

65.64 

97.55 

123.13 

148.66 

178.88 

38.49 

127.45 

217.02 

BiHBl 

IBEBEBI 

557.34 

643.02 

823.59 

^SQfll 

KHBl 

KHBbI 

12,71 

Mm 

-15.88 

-31.43 

-43.09 

-58.32 

-95.21 

WWiBi 

SG40-45 

KHBSl 

120.55 

148.29 

190.28 

227,19 

264.57 

305.83 

333.79 

372.50 

SG40-L 

49.18 

128.67 

207.82 

287.29 

525.54 

606.30 
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TABLE  E-27.  CVP3,  AIR  1  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.02 

0.88 

1.75 

2.64 

3.52 

4.40 

5.27 

6.15 

7.05 

7.92 

8.80 

Frame- 1 

-8.39 

176.45 

373.92 

546.43 

724.53 

892.66 

1112.71 

1250.70 

1450.42 

1622.65 

1836.71 

Frame-2 

-51.95 

181.16 

383.52 

571.15 

727.92 

916.32 

1103.25 

1280.36 

1443.32 

1646.30 

1825.43 

Frame-3 

36.27 

173.54 

364.60 

547.94 

726.55 

912.40 

1096.78 

1278.33 

1463.03 

1632.37 

1819.37 

Frame-4 

27.71 

190.48 

365.89 

545.63 

717.15 

913.19 

1083.62 

1263.27 

1444.38 

1629.01 

1827.92 

Frame -5 

40.06 

172.03 

370.13 

563.94 

713.30 

904.43 

1087.20 

1255.05 

1460.58 

1642.03 

1813.61 

Frame-6 

47.82 

170.10 

369.46 

542.47 

726.08 

906.69 

1087.53 

1267.28 

1450.10 

1639.84 

1792.74 

Frame-7 

21.01 

181.81 

351.75 

536.42 

714.62 

912.50 

1086.08 

1303.30 

1477.34 

1642.21 

1813.10 

Frame-8 

38.23 

197.12 

373.75 

565.10 

725.88 

913.23 

1093.49 

1267.45 

1420.64 

1628.35 

1835.20 

Frame-9 

14.18 

175.59 

375.84 

570.11 

712.45 

918.32 

1066.45 

1264.01 

1468.47 

1623.46 

1821.20 

Frame- 10 

50.28 

173.08 

365.27 

584.24 

724.42 

913.56 

1197.20 

1248.98 

1443.55 

1634.12 

1820.38 

Frame- 1 1 

-19.90 

175.85 

360.38 

540.72 

718.09 

901.31 

1099.53 

1259.42 

1452.97 

1656.21 

1823.04 

Frame- 12 

-1.40 

167.62 

333.68 

531.83 

723.48 

915.87 

1104.61 

1271.45 

1429.55 

1649.31 

1828.44 

Hoop-1 

1.33 

770.05 

1538.78 

2318.53 

3101.66 

3870.69 

4627.00 

5420.46 

6174.40 

6967.64 

7751.08 

Hoop-2 

38.08 

783.82 

1545.82 

2331.28 

3091.16 

3853.46 

4644.80 

5398.57 

6178.54 

6950.17 

7762.72 

Hoop-3 

-29.14 

767.62 

1527.52 

2340.08 

3080.37 

3889.72 

4627.27 

5403.71 

6184.60 

6932.84 

7752.41 

Hoop-4 

-44.40 

794.49 

1542.64 

2305.60 

3073.81 

3848.19 

4613.47 

5408.77 

6179.06 

6959.31 

7794.49 

Hoop-5 

45.94 

626.68 

1545.26 

2325.05 

3080.79 

3870.02 

4637.50 

5412.63 

6190.52 

6958.14 

7739.76 

Hoop-6 

-13.68 

772.15 

1545.04 

2310.53 

3079.41 

3860.00 

4638.90 

5407.09 

6172.50 

6962.65 

7680.07 

Hoop-7 

55.44 

786.01 

1551.29 

2322.05 

3087.02 

3854.44 

4618.35 

5406.37 

6173.40 

6946.60 

7680.83 

Hoop-8 

-33.71 

760.73 

1540.31 

2305.25 

3099.92 

3864.17 

4659.38 

5409.69 

6190.04 

6939.73 

7550.27 

Hoop-9 

-13.25 

765.14 

1537.93 

2325.32 

3091.24 

3852.53 

4638.94 

5404.63 

6138.28 

6819.89 

7511.18 

Hoop- 10 

-15.98 

776.10 

1537.28 

2327.48 

3089.05 

3853.23 

4646.08 

5405.61 

6187.46 

6953.60 

7749.30 

Hoop-1 1 

43.90 

770.49 

1539.34 

2323.02 

3097.78 

3864.17 

4628.41 

5412.17 

6192.86 

6963.08 

7678.61 

Hoop- 12 

-4.29 

759.33 

1546.89 

2310.44 

3081.70 

3866.79 

4623.77 

5409.63 

6166.45 

6944.29 

7744.97 

Hoop- 13 

-10.04 

746.85 

1533.27 

2282.67 

3076.90 

3892.38 

4598.11 

5488.57 

6149.62 

6965.26 

7699.89 

Hoop- 14 

4.18 

773.49 

1535.25 

2319.28 

3088.82 

3872.15 

4671.83 

5418.95 

6181.48 

6787.44 

7512.37 

Long-1 

10.59 

1221.91 

2443.86 

3684.32 

4891.78 

6126.79 

7365.88 

8583.43 

9775.54 

10983.2 

12013.9 

Long-2 

31.90 

1215.41 

2466.96 

3674.40 

4911.01 

6122.58 

7340.72 

8542.81 

9783.06 

10989.5 

11992.1 

Long-3 

1.31 

1229.61 

2436.74 

3672.14 

4905.02 

6119.77 

7256.58 

8373.28 

9618.59 

10901.4 

11943.3 

Long-4 

2.03 

1216.78 

2440.11 

3686.33 

4900.72 

6132.74 

7371.37 

8586.49 

9819.25 

11025.3 

12285.4 

Long-5 

30.68 

1215.08 

2451.07 

3678.30 

4905.55 

6130.85 

7353.05 

8580.99 

9804.65 

11035.7 

11506.2 

Long-6 

-17.91 

1199.16 

2449.26 

3685.54 

4908.36 

6130.45 

7354.25 

8575.35 

9804.29 

11033.4 

12508.7 

Long-7 

-1.32 

1229.13 

2445.15 

3678.83 

4906.53 

6123.85 

7346.50 

8570.07 

9794.16 

11037.7 

13556.2 

Long-8 

-3.44 

1206.84 

2428.20 

3671.35 

4898.49 

6133.52 

7365.35 

8573.54 

9810.53 

10922.1 

11689.4 

SGI 

-26.40 

-105.08 

-127.66 

-139.57 

-141.01 

-101.77 

-87.64 

-102.86 

-98.12 

-100.86 

-97.38 

SG2 

21.80 

-80.92 

-104.93 

-128.91 

-130.94 

-89.13 

-88.07 

-101.60 

-111.80 

-129.12 

-141.93 

SG3 

386.90 

476.86 

656.53 

784.07 

963.99 

1140.70 

1258.98 

1370.59 

1460.65 

1559.82 

1638.74 

SG4 

313.09 

238.69 

310.50 

357.96 

434.62 

533.96 

576.26 

615.68 

643.68 

671.49 

698.70 

SG5 

42.71 

-58.29 

-71.22 

-92.30 

-89.44 

-45.64 

-46.50 

-52.09 

-63.06 

-83.35 

-97.06 

SG6 

16.75 

33.21 

54.86 

76.12 

99.58 

127.46 

152.39 

178.79 

203.77 

228.51 

256.41 

SG7 

219.08 

67.93 

51.63 

36.79 

23.68 

64.22 

64.99 

56.66 

57.77 

35.09 

27.63 

SG8 

33.88 

-37.15 

-34.27 

-41.55 

-28.35 

14.10 

21.42 

30.94 

33.38 

23.21 

25.64 

SG9 

16.92 

36.76 

66.53 

94.82 

126.76 

163.70 

195.10 

228.53 

259.99 

288.44 

321.54 

SGIO 

6.78 

36.25 

66.98 

94.84 

123.74 

155.15 

185.11 

215.54 

241.53 

266.43 

289.46 

IsGll 

8.40 

27.33 

46.81 

67.02 

91.45 

114.79 

140.50 

166.96 

194.56 

221.73 

249  «7 
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TABLE  E-27.  CVP3,  AIR  1  LOAD  CONDITION  Ic  (Continued) 


SG12 


-22.30 


SG13 


-11.00 


SG14 


-20.89 


SG15 


10.33 


SG16 


152.89 


SG17 


30908.8 


SG18 


14.85 


SG19 


20.30 


SG20 


81.04 


SG21 


24.50 


SG22 


-42.86 


SG23 


-18.99 


SG24 


3.43 


SG25 


5.80 


SG26 


41.02 


ISG27 


21.76 


SG28 


-12.73 


SG29 


34.85 


SG30 


-29.80 


SG31 


-20.90 


SG32-T 


11.37 


SG32-45 


-16.15 


SG32-L 


9.60 


SG33-T 


28.96 


SG33-45 


-18.56 


SG33-T 

36.79 

SG34-T 

12.60 

SG34-45 

8.56 

SG34-L 

31.29 

SG35-T 

44.39 

SG35-45 

61.24 

SG35-L 

75.24 

SG36-T 

7.46 

SG36-45 

26.84 

SG36-L 

27.61 

SG37-T 

405.11 

SG37-45 

128.48 

SG37-L 

86.78 

SG38-T 

42.07 

SG38-45 

-9.90 

SG38-L 

-5.93 

SG39-T 

-5.20 

SG39-45 

0.01 

SG39-L 

43.71 

SG40-T 

36.88 

SG40-45 

42.03 

SG40-L 

44.79 

70.44 

156.97 

245.07 

334.09 

420.16 

B»BB3 

89.95 

188.92 

291.46 

400.68 

511.66 

BO 

94.87 

202.50 

309.12 

418.34 

80.94 

139.12 

196.66 

257.59 

359.30 

462.51 

571.19 

677.01 

31903.3 

32633.6 

33310.1 

33915.3 

34824.9 

35524.6 

70.56 

121.66 

173.60 

223.35 

269.31 

315.54 

94.48 

156.17 

215.80 

267.65 

314.06 

360.60 

185.22 

283.57 

378.17 

468.46 

550.42 

630.06 

102.58 

173.33 

239.24 

292.22 

334.05 

372.87 

49.55 

196.31 

222.14 

246.87 

58.87 

122.61 

185.96 

247.06 

301.62 

356.86 

102.60 

196.66 

293.06 

387.75 

478.69 

568.24 

109.00 

211.51 

313.87 

422.06 

524.47 

624.94 

143.61 

239.99 

340.90 

450.21 

560.55 

671.89 

111.22 

200.85 

292.78 

390.95 

487.44 

583.82 

40.99 

87.36 

130.77 

182.98 

228.61 

279.35 

115.86 

197.65 

280.48 

364.74 

446.70 

527.29 

-4.53 

19.36 

43.29 

68.86 

93.53 

120.25 

7.06 

37.33 

66.81 

98.66 

131.69 

163.36 

70.94 

122.21 

171.06 

214.43 

252.83 

290.53 

53.68 

116.51 

183.12 

250.65 

100.91 

184.50 

270.93 

360.97 

446.90 

71.92 

106.46 

137.34 

161.73 

183.55 

26.74 

71.05 

110.61 

137.94 

154.67 

165.48 

mm 

344.64 

459.58 

568.04 

671.62 

67.90 

121.67 

176.33 

84.56 

145.96 

210.63 

271.45 

327.40 

384.75 

129.06 

221.92 

310.33 

397.39 

476.67 

554.76 

81.14 

111.68 

143.60 

177.20 

211.45 

250.19 

124.79 

172.21 

224.72 

274.81 

319.09 

368.64 

169.52 

260.54 

347.26 

432.27 

509.87 

586.07 

66.77 

115.44 

158.58 

192.33 

222,46 

252.36 

83.30 

138.70 

189.70 

223.46 

247.29 

130.06 

241.51 

350.37 

467.02 

577.04 

679.83 

418.87 

428.04 

436.80 

436.30 

433.68 

436.94 

174.92 

203.41 

232.39 

238.58 

229.43 

225.74 

180.26 

264.08 

353.88 

446.55 

531.65 

616.83 

75.47 

121.56 

167.25 

211.81 

256.43 

300.82 

61.53 

129.32 

197.44 

266.07 

332.02 

398.09 

83.38 

166.07 

252.52 

340.17 

423.68 

506.92 

58.81 

114.03 

164.64 

209.36 

250.46 

290.41 

75.83 

139.87 

210.77 

280.29 

347.23 

417.26 

130.08 

217.31 

302.98 

391.70 

476.74 

559.98 

78.46 

114.49 

150.58 

183.40 

214.41 

248.13 

99.36 

146.11 

203.61 

262.09 

319.73 

383.31 

105.29 

167.43 

233.20 

302.70 

370.62 

441.94 

587.00 

726.69 


35962.9 

360.87 

406.61 

706.63 

411.91 

264.09 

413.41 

655.65 

721.96 

777.22 


JZO.UJ 

604.80 

146.98 

194.44 

330.68 


611.24 

227.60 


772.87 


440.84 


630.33 

291.48 

416.94 

659.76 

282.47 

781.03 

445.52 

224.82 

704.62 

346.51 

464.93 

589.48 

331.86 

485.82 

640.11 

283.40 

446.63 

511.16 


669.08 

835.22 


484.83 


36332.1 


454.55 

785.56 
450.30 
288.21 
468.40 
743.93 


885.86 

770.88 

373.60 


173.47 

223.64 


367.84 


872.46 


497.04 

706.40 


733.96 


309.70 

301.91 

881.12 

224.13 

790.92 

391.92 

530.03 

671.02 

370.81 

554.07 

719.80 

316.99 

510.22 

581.57 


749.09 

835.12 

938.01 

1050.33 

898.56 

987.45 

540.36 

596.55 

mm 

1185.20 

35910.6 

36396.8 

453.06 

493.49 

499.60 

859.66 

486.90 

307.88 

526.20 

829.43 

907.99 

989.64 
863.29 

420.65 


201.98 

256.13 

406.87 

577.69 


195.06 

964.65 


550.71 

778.97 


804.46 

339.05 

317.02 

974.71 


223.37 


543.64 

931.36 

521.02 

334.60 

599.34 

934.94 

996.84 
1102.44 
961.03 
466.32 
840.45 
227.17 
284.77 
441.76 

646.94 
841.87 

289.84 
196.91 

1060.51 

535.51 
612.19 
846.75 
416.03 
570.02 
871.62 
366.08 
334.80 
1065.00 
475.47 
226.70 


874.25  953.16 


438.31 

476.54 

595.35 

676.95 

749.84  844.24 


411.85 

447.84 

619.00 

701.73 

795.89 

874.29 

353.13 

384.71 

572.00 

650.94 

650.90 

720.03 

TABLE  E-28.  CVP3,  AIR  2  LOAD  CONDITION  la 


Load  Ste 


Pressure 


Frame- 1 


Frame-3 


Frame-4 


Frame-5 


Frame-7 


Frame-8 


Frame- 10 


Frame- 11 


Frame- 12 


Long-5 
Long- 6 
Long-7 
Long- 8 
SGI 
SG2 


0.01 


-10.67 


-33.36 


87.18 


9.91 


-1.91 


0.87 


178.52 


1.75 


355.46 


373.58 


3.00  4.00 


2.63  3.52 


530.78  726.81 


557.08  751.07 


5.00 


4.40 


921.12 


903.34 


6.00 


5.27 


1098.49 


1108.00 


185.91 


182.21 


7.00  8.00  9.00  10.00 


6.16  7.04  7.92  8.82 


1253.69 1 1455.21 1 1640.61  1815.09 


SSfBlIlfatMia 


368.09 


355. 


ns 


538.57  733.23 


551.70 


178.63 


175.07 


-21.06 


30.75 


-30.53 

-48.44 


173.06 


355.60 

344.89 


84.9 

365.68 


290.85 


544.04 


546.69  729.07 


544.37  I  733.44 
730.57 
553.18  I  728.54 


536.94  737.99 


907.20 


903.62 


922.85 


899.50 


919.16 


7.0 


909.74 


1098.69 


1109.18 


1090.51 


1088.89 


1096.30 


1098.78 


1274.44 


1259.37 


1457.80 


1275.29 


1250.98 


1258.1^ 
0 


1451.45 


1634.91 


1646.21 


1630.38 


1464.37 


1458.70 


282. 


1265.62 


1625.64 


1622.45 


1638.29 


BSflBgllBiHHiT 


1513.01 


>9.78 
3.19 
1549.47 
1518.39 
1.72 


2325.86 

2297.96 

12333.38 


2306.79 

2308.68 

2329.36 

2305.48 

2316.48 


2313.24 


2321.40 


[2325.49 

2312.58 


2304.72 


3099.74 


3088.10 

3097.90 

3245.91 
3084.90 
3090.93 


3094.16 


3075.35 


3081.39 


3859.69 


3857.63 


4645.88  5380.99 


3865.78 


3923.40 


3836.58 


3853.61 


3838.74 


3837.52 


3974.39 


4658.31 


4611.95 


4637.32 


4653.31 


4650.54 


4631.18 


4635.21 


4657.04 


5386.75 


5377.15 


5395.52 


5399.73 


5394.27 


5387.93 


5385.23 


5404.70 


2.32 


37.98 


-3.67 


-1.65 


6135.78 


83.95 


6188.32 


77.73 


6178.05 


6184.36 


6189.42 


6951.79 


6959.90 


6960.00 


1818.41 


1818.34 


1814.38 


1803.64 


1827.37 


1828.80 


1809.51 


1822.58 


1826.85 


1841.04 


7757.37 


7718.35 


7744.41 


7728.60 


6950.40 


6938.17 


6947.78 


6742.54 


6164.57 


6195.49 


6245.47 


6180.87 


4.69 


40.41 


362.70 

227.96 

-39.50 

20.09 

50.08 

263.94 

94.08 

67.35 

-18.78 

21.88 

50.54 

7.46 

2.65 

6.20 

-11.26 

6960.09 


6937.57 


6958.54 


6958.27 


5.87 


39.20 


-4.91 


-2.87 


-6.52 


7.78 


4.69 


3.95 


85.10 


162.87 


711.48 


7734.46 


7738.23 


7726.82 


7395.06 


7742.06 


7745.00 


7730.15 


7685.05 


7571.55 


4.69 


77.71 

112.27 

194.22 

241.78 

-37.34 

-46.93 

-65.10 

-79.80 

337.67 


386.90 


-94.49 


-122.61 


7.22  265.89 


433.57  478.25 


-111.66  -134.54 


-134.37  -147.43 


-31.65 


E-52 


-64.75 

-94.31 


TABLE  E-28.  CVP3,  AIR  2  LOAD  CONDITION  la  (Continued) 


SG40-T 


SG40-45 


ISG40-L 


-11.19 


-1.23 


-3.76 


-15.85 


-39.28  -36.80 

6.84  16.47 

168.18  169.21 


-1066.93-1157.51 


5.48  -7.46 


23.43  0.42 


SG23 

-16.05 

SG24 

5.27 

SG25 

4.79 

-35.33 


SG31 

-27.15 

SG32-T 

10.64 

SG32-45 

-21.61 

SG32-L 

14.14 

SG33-T 

27.99 

SG33--45 

-23.70 

SG33-T 

38.07 

SG34-T 

6.64 

SG34-45 

14.02 

SG34-L 

35.14 

SG35-T 

41.27 

SG35-45 

62.52 

SG35-L 

77.80 

SG36-T 

6.73 

SG36-45 

27.02 

SG36-L 

29.68 

SG37-T 

399.98 

SG37-45 

128.47 

109.74 


6.45 


a 


29.27 


106.15 


94.12 


m 


442.67 


158.22 


-4.86 


-26.67 


-46.29 

14.27 

163.97 


■1291.25 


-24.34 


-29.94 


RBI 


2.15 

-4.65 

Blifli 

40.05 

36.46 

7.88 

2.73 

47.16 

44.77 

-38.66 

-49.36 

-6.00 

-5.27 

-35.15 

-40.89 

-53.95 

-60.43 

15.23 

10.83 

159.70 

157.58 

-1232.42 

: -1337.86 

-43.16 

-64.69 

-59.57 

-91.98 

76.43 

75.52 

3.87 

-5.70 

-51.16 

-48.79 

-97.39 

-130.46 

-9.42 

-11.63 

189.04 


30.59 


42.20 


-59.92 


-54.46 

252.53 

83.95 

0.07 


267.25 


19.91 


165.18 


119.63 


480.28 


175.82 


521.23 


192.15 


-6.28 


-45.33 


-68.63 

9.50 

153.35 


23894.4 


-77.26 


-121.24 


-6.42 


-50.33 


-74.73 

7.99 

150.09 


27604.6 


-96.44 


-151.24 


-6.24 


-54.04 


-80.10 

7.72 

147.43 


28054.8 


-114.93 


-179.41 


68.15 

-38.30 

-42.26 


-5.00 


-54.78 


-85.51 

6.48 

146.01 


27481.0 


-135.77 


-208.12 


66.49 

-47.69 

-37.48 


-6.97 


-59.27 


-93.08 

6.43 

141.98 


28084.2 


-156.01 


-237.02 


62.44 

-58.92 

-35.97 


-162.22 


-15.12 


-193.62 


-17.69 


-10.05 


-62.99 


-102.40 

5.38 

137.09 


28802.1 


-176.58 


-267.05 


57.85 


-72.00 


-34.64 


-314.66 


-25.22 


59.19 

88.67 

8.17 

7.80 

276.62 

363.44 

133.55 

172.31 

9.64 

-0.45 

225.46 

283.33 

145.53 

173.11 

51.53 

42.53 

287.80 

373.60 

127.33 

164.56 

5.02 

4.88 

42.20 


-72.20 


-70.64 

327.41 

120.44 

3.60 


340.38 


445.76 

206.39 


527.02 

242.14 


-5.04 

-8.16 

-14.40 

-21.74 

607.18 

686.06 

764.93 

844.62 

277.53 

311.26 

346.47 

382.62 

-32.73 

-42.27 

-54.74 

-67.23 

559.20 


206.47 


347.07 

199.54 

31.68 

456.74 

202.75 
1.76 

601.58 


219.34 


411.44 

229.84 

21.94 

535.87 

237.06 

-0.40 

646.30 


236.77 


477.93 

260.69 

11.47 

611.89 

270.14 

-3.93 

693.12 

256.59 


544.23 

290.08 

1.91 

685.51 

301.01 

-5.72 

740.82 

274.76 


612.96 

322.22 

-10.03 

758.77 

332.38 

-11.46 

791.26 


296.42 


682.95 


355.68 


364.12 

-17.16 


842.62 


318.48 


SG37-L 

51.58 

33.80 

15.65 

0.07 

-14.04 

-27.42 

-56.76 

SG38-T 

40.41 

265.40 

345.04 

422.35 

499.80 

576.15 

651.76 

805.83 

SG38-45 

-10.63 

91.64 

123.40 

158.49 

191.18 

223.86 

256.37 

320.85 

SG38-L 

-5.24 

Bfeijagiisg 

-44.66 

-56.31 

-67.24 

-77.70 

-87.07 

-94.36 

-104.09 

-113.33 

SG39-T 

-10.52 

402.87 

477.14 

688.05 

757.45 

51.08  95.98 

140.93 

185.20 

228.38 

269.99 

312.65 

351.87 

392.10 

433.10 

-10.22 


129.48 


-29.77  -47.31 


149.60 


-63.77 


392. 


172.02 


-80.21 


193.93 


-93.91 


46.50 


501.21 


219.54 


-108.37 


-122.80 


E-53 


TABLE  E-29.  CVP3,  AIR  2  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.00 

-0.01 

-0.02 

-0.03 

-0.03 

-0.03 

-0.03 

-0.01 

-0.02 

-0.03 

-0.04 

13.11 

9.42 

25.29 

19.01 

8.22 

-0.28 

3.30 

MEW 

BIW 

-0.48 

-9.90 

49.70 

23.38 

-21.06 

BtHEEl 

8.14 

-32.65 

-74.45 

-64.39 

68.51 

42.45 

67.39 

Frame-4 

4.41 

-16.52 

13.16 

-3.47 

-10.83 

6.52 

Ba 

Frame-5 

-26.27 

3.67 

MEW 

6.29 

-7.23 

Frame-6 

6.15 

0.84 

25.18 

4.89 

-212S 

25.31 

4.41 

-15.67 

mmm 

-35.31 

-21.72 

13.44 

BSSi 

-1.86 

19.54 

SSBSEBI 

-21.50 

-17.58 

-22.68 

3.32 

-6.27 

-49.80 

-18.62 

53.91 

-52.82 

15.23 

33.15 

-14.21 

25.21 

mm 

-25.73 

Frame-10 

-0.85 

-26.87 

20.29 

44.74 

-0.31 

34.11 

-25.68 

-15.63 

Frame- 1 1 

-7.59 

-24.68 

20.02 

-21.94 

-20.50 

-23.93 

-20.07 

18.54 

13.04 

mu 

Frame- 12 

-5.59 

BliiSl 

3.11 

-5.06 

6.77 

4.36 

14.92 

MEW 

ilSSiBH 

KHBW 

6.85 

BHBl 

-4.18 

-9.70 

-0.51 

6.85 

MHiB 

-3.45 

29.05 

50.72 

-17.89 

-25.11 

7.39 

[[S59SMI 

-62.46 

18.25 

-73.01 

177.95 

25.27 

4.21 

12.98 

-41.42 

B99H 

-38.83 

25.96 

5.60 

113.01 

-62.91 

-25.89 

150.03 

33.38 

127.80 

90.78 

-49.01 

-58.14 

-85.55 

-23.46 

151.85 

-78.26 

-74.58 

42.29 

-16.15 

128.11 

KcM 

jSSSSSH 

-34.01 

-22.92 

Bsa 

-63.60 

4.81 

47.33 

-26.62 

-63.60 

190.53 

-66.92 

13.43 

44.49 

-21.28 

88.29 

66.39 

MBEi 

ISSSiQI 

-19.00 

-11.64 

Bim 

-11.64 

-4.29 

3.07 

3.07 

MEW 

SSEHI 

345.97 

-4.18 

-36.84 

13.97 

-5.99 

-7.80 

-11.43 

-4.18 

52.07 

BWBBIW 

-43.10 

20.19 

32.85 

-28.64 

-41.30 

5.72 

23.81 

BBBSIW 

217.23 

-133.14 

176.70 

512.31 

-136.84 

174.85 

241.22 

255.98 

BUifel 

sssosii 

fekisM 

-35.80 

-58.04 

14.25 

-22.83 

-8.00 

-8.00 

-24.68 

MEW 

KHBB 

-32.31 

-24.88 

41.90 

-10.04 

-2.62 

-2.62 

-2.62 

MEW 

159.50 

-18.02 

-25.42 

-10.62 

-10.62 

MEW 

3S999BI 

100.32 

1211.28 

2434.65 

3669.71 

7335.92 

9640.94 

10811.0 

11827.4 

Long-2 

35.55 

1219.05 

2459.92 

3672.70 

4892.29 

7375.48 

8565.54 

9813.44 

10961.8 

12105.1 

Long-3 

-23.58 

1222.14 

2448.19 

3697.76 

9660.90 

10844.5 

11960.6 

Long-4 

-29.81 

1264.54 

2445.25 

3728.71 

4917.37 

7367.21 

8578.78 

9791.08 

10999.8 

12285.5 

-37.72 

1205.48 

2435.71 

3664.63 

4917.06 

7336.99 

8581.85 

9808.25 

11017.9 

12265.8 

-42.37 

1228.52 

2461.74 

3688.72 

4898.08 

7369.66 

8576.21 

9809.18 

11014.1 

12270.2 

Long-7 

-4.92 

1212.30 

2463.42 

3685.58 

8575.74 

9794.16 

10951.4 

11927.0 

Long-8 

-12.06 

1222.84 

2448.14 

3684.40 

4889.38 

6132.91 

9657.86 

10821.5 

11853.0 

SGI 

-23.65 

-25.85 

-30.26 

-18.88 

-38.69 

-57.75 

-97.38 

-121.40 

-144.15 

-179.53 

-121.46 

-149.18 

-197.87 

438.86 

582.97 

717.68 

853.11 

1049.54 

1154.58 

1225.27 

1291.05 

1346.45 

1410.20 

348.81 

381.35 

416.55 

473.73 

497.98 

487.43 

484.91 

471.07 

SG5 

65.12 

53.16 

40.43 

43.40 

12.51 

-18.83 

-41.79 

-69.47 

-95.86 

-119.66 

-165.43 

SG6 

19.27 

2.12 

-17.96 

-36.44 

-101.13 

-120.39 

-138.94 

-156.75 

-176.58 

234.97 

215.23 

203.82 

202.70 

148.64 

114.64 

84.84 

55.98 

BB| 

-64.90 

59.48 

50.73 

42.08 

38.23 

16.84 

-6.28 

-20.75 

-41.68 

MBSl 

-96.54 

21.14 

7.92 

-7.33 

-21.48 

-39.48 

-54.90 

-68.33 

-84.13 

-97.71 

-110.95 

-126.37 

SGIO 

18.76 

43.46 

77.35 

114.12 

157.03 

192.22 

228.26 

263.29 

299.12 

335.69 

367.06 

SGll 

7.12 

41.29 

76.22 

111.86 

150.62 

188.46 

225.62 

262.92 

300.19 

337.35 

371.49 

E-54 


TABLE  E-29.  CVP3,  AIR  2  LOAD  CONDITION  lb  (Continued) 


■ 


-33.78 

9.96 

79.71 


112.05 


175.40 

-263.80 


3.60 


23.43 


83.84 


7.47  112.15 


165.70  249.11  347.53  431.46  516.59 


223.08 


82  544.17 
79  305.56 
05  I  484.01  I  601.14  706.97 
0  -408.74  -483.00  -284.36 


137.45  I  202.01  |  271.10  |  336.64 


90.20  384.24  483.23 
96.72  266.68  I  336.82 
27.10  178.89 


175.69 


213.37  I  310.69  I  412.21  |  507.47  I  601.23 


595.61  677.09  755.41  831.55 


779.28  I  889.41  994.77 


863.15  I  959.93  1 1053.94 
584.38 
1194.07 


-154.20 


655.41 

439.62 

230.11 


H»ataaP!«yim; _ 


736.96 

487.50 


593.10 


689.39 


43.93 


47.34 


-32.09  I  0.34 


292.61 

380.94 

67.31 

103.50 

622.38 


641.33 


19.53 

36.80 

62.37 


673.10 


780.59 


870.43 

924.37 

798.38 
390.49 


701.12 


238.40 


706.19 


97.67 

83.45 


749.01 


865.70 


969.40 

1027.61 

886.73 

438.36 


776.33 


271.82 


SG33-T 

27.40 

SG33-45 

-19.80 

SG33-T 

40.09 

SG34-T 

7.32 

SG34-45 

10.72 

SG34-L 

35.87 

SG35-T 

44.39 

SG35-45 

63.26 

SG35-L 

79.83 

SG36-T 

7.65 

SG37-T 

401.58 

SG37-45 

129.95 

SG37-L 

87.87 

SG38-T 

39.50 

SG38-45 

-10.82 

SG38-L 

-3.17 

SG39-T 

-7.77 

SG39-45 

0.56 

SG39-L 

50.71 

SG40-T 

33.64 

SG40-45 

41.11 

SG40-L 

47.72 

-14.88 


-4.06 


-58.77  -102.97  -151.61  -194.28  -237.47 


15.13  27.7 


12.27  -16.31  -43.06  -66.37 


92.28  117.83  142.07  165.19 

177.60  278.18  370.97  471.46 
-34.22  -77.01  -119.97  -168.80 

54.31  73.27  87.26  86.28 

143.79  260.85  372.69  499.99 


374.43  345.47  314.43  274.00 


149.22  I  159.72  |  165.02  151.79 


188.13 

206.54 

560.53 

648.13 

-212.89 

-255.35 

81.05 

71.52 

614.08 

724.79 

2.87 


819.99 

-246.15 

165.02 

709.16 


-363.53 

-9.98 

-22.74 

925.39 

1024.92 

-280.61 

-313.16 

178.34 

191.74 

797.68 

881.79 

295.53 


825.33 

952.10 


1067.81 

1129.17 

973.62 

486.88 


851.75 


305.42 


329.19 


-266.95 

310.04 

893.14 


-404.48 


-34.77 


1123.88 


231.60 


134.34 


.587.68 

-145.31 

158.29 


190.32 


114.18 


685.88 

-181.86 

194.50 


gMt3«Blira 

_ 

mwm^ 


98.02 


-35.65 


27.15 


675.10 


-208.80 


20.42 


78.55 


123.02 


68.81  88.64 


305.77  399.71 


5.14  -5.67  -22.95 


109.42  143.57  175.14 


203.45  I  280.22  367.37 


117.24  144.87 


-65.63 


291.10 


611.91  I  694.15  1  771.93 


980.51 

-416.62 

28.99 

1138.73 


32.63 

38.37 


1069.10 


-318.76 

314.95 


941.08 


-290.89 


250.70 


901.71 


95.62  -111.55 


TABLE  E-30.  CVP3,  AIR  2  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.00 

0.88 

1.75 

2.64 

3.52 

4.39 

5.29 

6.16 

7.03 

7.93 

8.81 

Frame- 1 

1.60 

183.05 

367.86 

539.03 

735.41 

922.23 

1079.84 

1282.31 

1509.19 

1614.04 

1818.19 

Frame-2 

-3.61 

184.33 

363.50 

548.05 

733.68 

907.93 

1085.74 

1284.46 

1452.20 

1623.71 

1813.69 

Frame-3 

44.50 

181.84 

363.71 

538.84 

727.09 

916.12 

1098.34 

1289.23 

1468.41 

1632.37 

1806.05 

Frame-4 

-7.11 

179.85 

358.10 

546.83 

733.22 

923.83 

1088.64 

1281.13 

1468.73 

1642.80 

1812.82 

Frame-5 

-20.67 

178.64 

364.05 

546.16 

722.47 

920.26 

1083.61 

1274.64 

1452.17 

1652.38 

1815.76 

Frame-6 

-25.59 

273.43 

370.28 

550.44 

741.91 

935.86 

1083.96 

1274.66 

1463.96 

1621.16 

1820.30 

Frame-7 

22.21 

172.83 

375.09 

530.81 

737.94 

926.26 

1099.79 

1289.89 

1482.94 

1622.95 

1797.62 

Frame-8 

-25.99 

179.53 

366.08 

540.56 

738.86 

918.37 

1084.82 

1302.26 

1546.74 

1628.04 

1804.23 

Frame-9 

-40.38 

194.39 

368.06 

555.71 

732.58 

927.02 

1092.58 

1276.62 

1472.34 

1616.17 

1826.47 

Frame- 10 

-26.00 

186.48 

376.54 

564.86 

728.80 

929.03 

1078.33 

1287.23 

1485.30 

1630.36 

1825.56 

Frame- 1 1 

-10.33 

187.36 

366.40 

550.43 

730.87 

908.05 

1094.36 

1266.53 

1453.46 

1630.51 

1816.26 

Frame- 12 

1.56 

170.70 

374.40 

548.68 

712.31 

915.85 

1069.96 

1285.67 

1455.90 

1638.62 

1830.19 

Hoop-1 

12.37 

771.89 

1538.78 

2349.56 

3081.74 

3870.30 

4641.71 

5413.65 

6204.44 

6962.12 

7701.42 

Hoop-2 

-35.95 

778.41 

1538.59 

2318.41 

3100.18 

3910.85 

4632.16 

5409.94 

6211.66 

6955.59 

7728.42 

Hoop-3 

21.76 

788.68 

1564.38 

2313.52 

3083.88 

3877.04 

4648.33 

5428.82 

6183.46 

6952.14 

7726.08 

Hoop-4 

44.49 

851.90 

1722.27 

2323.89 

3103.44 

3871.88 

4613.47 

5405.60 

6198.20 

6951.90 

7759.31 

Hoop-5 

-32.59 

637.63 

1559.87 

2304.73 

3102.71 

3876.94 

4635.67 

5418.65 

6213.05 

6947.19 

7739.76 

Hoop-6 

-6.29 

803.58 

1563.53 

2302.90 

3088.65 

3859.62 

4640.75 

5418.72 

6200.85 

6964.50 

7731.84 

Hoop-7 

51.78 

778.71 

1628.00 

2309.03 

3092.50 

3883.27 

4634.79 

5414.22 

6177.67 

6963.04 

7717.36 

Hoop-8 

-19.00 

760.73 

1533.26 

2349.85 

3077.55 

3835.52 

4725.59 

5329.84 

6189,42 

6844.79 

7566.50 

Hoop-9 

1.27 

772.40 

1552.76 

2320.34 

3096.37 

3871.44 

4635.32 

5407,53 

6105.00 

6717.14 

7389.28 

Hoop- 10 

-64.81 

776.10 

1557.49 

2311.67 

3086.93 

3864.85 

4646.08 

5413.93 

6172.37 

6961.53 

7743.61 

Hoop- 11 

220.94 

772.33 

1537.80 

2308.73 

3103.01 

3872.32 

4633.94 

5418.79 

6192.24 

6958.25 

7731.79 

Hoop- 12 

-2.44 

776.01 

1539.79 

2310.90 

3073.98 

3882.39 

4631.18 

5410.71 

6173.25 

6944.98 

7716.86 

Hoop- 13 

4.80 

776.53 

1548.42 

2357.34 

3098.85 

4026.73 

4635.21 

5422.87 

6171.26 

6958.54 

7731.12 

Hoop- 14 

-3.22 

766.09 

1550.35 

2312.34 

3103.31 

3865.53 

'4634.84 

5405.24 

6173.47 

6817.71 

7432.48 

Long-1 

79.06 

1217.07 

2448.82 

3688.23 

4903.10 

6128.59 

7340.64 

8457.96 

9700.40 

10872.3 

11892.4 

Long-2 

44.05 

1228.65 

2463.56 

3663.83 

4904.45 

6137.77 

7381.55 

8569.18 

9805.40 

11026.1 

12089.3 

Long-3 

3,80 

1200.86 

2474,32 

3679.97 

4903.28 

6078.07 

7273.49 

8428.87 

9723.67 

10942,7 

12076.4 

Long-4 

-1.65 

1239.92 

2446.47 

3681.80 

14899.00 

6132.13 

7346.39 

8587.35 

9796.47 

11022.9 

12247.5 

Long-5 

13.88 

1225.75 

2452.52 

3669.07 

4900.26 

6141.06 

7357.39 

8577.05 

9806.28 

11035.8 

12259.8 

Long-6 

0.44 

1221.06 

2462.96 

3681.01 

14907.87 

6143.29 

7358.65 

8588.44 

9812.11 

11036.0 

12259.2 

Long-7 

1.09 

1229.00 

2452.61 

3669.59 

14902.43 

6140.08 

7360.45 

8590.16 

9810.23 

11040.2 

12142.1 

Long-8 

-7.13 

1226.41 

2450,60 

3659.41 

4896.77 

6132.91 

7363.62 

8576.86 

9806.10 

11023.2 

11951.6 

SGI 

-33.01 

-86.35 

-82.52 

-110.77 

-130.40 

-110.76 

-121.58 

-104,51 

-108.00 

-108.00 

-111.14 

SG2 

13.73 

-50.10 

-44.05 

-80.47 

-110.42 

-90.37 

-113.30 

-103.02 

-116.22 

-137.41 

-159.13 

SG3 

392.82 

538.80 

721.76 

846.13 

962.53 

1115.73 

1216.15 

1347.46 

1439.06 

1515.43 

1592.29 

SG4 

314.91 

297.86 

381.86 

416.83 

452.04 

532.50 

555.78 

614.77 

640.80 

654.74 

672.84 

SG5 

34.70 

-22.31 

-7.47 

-34.83 

-61.68 

-39.77 

-59.84 

-51.45 

-64.37 

-88.93 

-115.26 

SG6 

15.92 

35.22 

57.78 

80.71 

101.43 

127.65 

150.39 

176.41 

200.80 

225.55 

251.27 

SG7 

202.89 

99.29 

108.15 

87.36 

53.42 

72.42 

56.75 

67.60 

64.72 

43.38 

13.70 

SG8 

31.09 

-3.95 

18.12 

17.30 

5.44 

28.84 

26.00 

37.95 

35.57 

27.78 

12.81 

SG9 

15.27 

40.24 

72.03 

103.82 

131.38 

164.62 

194.56 

226.32 

255.90 

286.20 

315.11 

SGIO 

13.48 

37.11 

70.54 

102.46 

133.22 

167.73 

191.28 

220.50 

252.86 

276.96 

296.67 

SGll 

2.89 

23.65 

41.84 

64.08 

88.16 

113.51 

139.78 

165.12 

194.34 

220.06 

245.28 

E-56 


TABLE  E-30.  CVP3,  AIR  2  LOAD  CONDITION  Ic  (Continued) 


SG30 


SG31 


SG32-T 


SG32-45 


SG32-L 


SG33-T 


SG33-45 


SG33-T 


SG34-T 


SG34-45 


SG34-L 


SG35-T 


SG35-45 


SG35-L 


SG36-T 


SG36-45 


SG36-L 


SG37-T 


SG37-45 


-11.61 


-7.88 


-25.85 


5.65 


168.35 


4.66 


19.57 


80.12 


24.69 


-47.13 


-16.97 


6.55 


6.40 


43.79 


34.36 


2.73 


43.49 


-31.59 


-28.39 


15.68 


-10.41 


401.21 


126.84 


81.03 


94.06 


89.62 


73.64 


274.13 


58.25 


92.80 


184.08 


102.74 


48.62 


60.88 


107.35 


111.05 


147.81 


125.81 


56.43 


125.94 


-6.83 


1.55 


71.80 


57.75 


105.52 


71.36 


27.93 


135.27 


65.87 


88.03 


128.30 


73.51 


121.09 


166.36 


132.88 


410.95 


173.78 


169.61 


196.40 


198.47 


130.51 


376.83 


10963.9 


113.79 


156.88 


284.44 


174.95 


121.05 


122.59 


200.84 


212.20 


246.92 


214.60 


102.06 


120.12 


119.83 


193.77 


103.00 


73.70 


242.61 


118.34 


147.49 


223.53 


102.07 


165.56 


258.65 


115.05 


136.47 


244.58 


418.96 


257.70 


298.80 


305.36 


189.69 


479.89 


8526.36 


163.78 


215.43 


377.80 


238.14 


178.48 


184.49 


296.36 


313.13 


347.70 


306.02 


149.90 


39.29 


56.71 


170.51 


188.30 


278.95 


135.42 


113.32 


348.13 


174.49 


211.55 


311.43 


184.88 


352.62 


428.13 


344.76 


406.26 


412.14 


250.77 


585.61 


6960.18 


214.40 


266.42 


465.24 


287.12 


197.54 


242.89 


387.09 


417.72 


452.32 


402.80 


199.94 


369.59 


65.29 


85.00 


215.48 


256.39 


365.54 


163.24 


139.62 


457.65 


226.77 


269.67 


396.73 


174.16 


265.31 


426.66 


197.69 


217.36 


465.83 


431.11 


224.68 


516.80 


517.49 


308.52 


692.78 


19563.4 


264.72 


313.70 


547.84 


329.08 


218.24 


298.50 


478.32 


522.44 


560.92 


501.87 


627.74 


623.06 


368.50 


801.15 


19610.5 


314.19 


362.84 


631.23 


371.25 


239.64 


356.71 


569.59 


626.47 


672.15 


601.81 


599.71 


732.55 


714.31 


423.85 


898.75 


23359.5 


356.47 


406.98 


706.08 


407.49 


259.96 


411.02 


655.28 


721.41 


777.59 


681.25 


838.72 


MiaUEBKCMHi: 


482.54 


996.48 


759.48  827.77 


942.86  1 1034.20 


971.49 


537.74  588.48 


1089.26 1 1170.72 


25479.9 


455.56  501.57  540.88 


783.19  857.74  924.36 


446.16  482.06  513.10 


279.93  305.14  322.89 


467.02  523.02  574.00 


741.21  827.88  905.37 


816.22  I  907.16  |  987.08 


872.95  952.57 


439.74  484.72 


451.48 


91.33 


117.18 


254.61 


324.03 


453.14 


184.84 


155.77 


567.31 


533.96 


118.01 


144.73 


292.53  330.64 


391.43 


541.09  619.72 


207.33  228.70 


166.60  175.95 


675.36  I  774.34 


205.41 


369. 


763.13  I  832.55 


228.36 


698.27 


250.41 


232.82  258.96 


588.09  648.96 


837.46 


Ell 


872.10 


325.38  381.48  438.46 


477.95  559.77  634.55 


210.76  249.57  289.00 


310.65  359.68 


505.64  585.03 


228.52  258.45  286.88 


239.08  257.84 


577.41  684.86 


431.30 


216.58 


492.91 


330.89 


299.57 


207.93 


964.92  1046.20 


482.22  534.96 


546.07 


783. 


371.81  I  416.49 


nmmmamimms 


883.33  977.91  1062.24 


5.92  207.24 


SG37-L 

87.33 

179.49 

261.65 

349.30 

438.39 

526.52 

617.44 

700.95 

786.92 

942.71 

SG38-T 

39.87 

73.25 

119.88 

168.54 

213.69 

258.45 

303.60 

348.71 

pgga 

488.28 

SG38-45 

-8.98 

61.34 

129.66 

196.89 

■atig 

SG38-L 

-5.47 

85.34 

167.32 

252.02 

336.98 

422.49 

588.01 

668.22 

BSKEI 

SG39^T 

-2.45 

56.78 

111.26 

163.36 

210.32 

251.74 

293.37 

332.77 

373.30 

411.99 

454.45 

SG39-45 

2.77 

79.26 

138.28 

207.74 

275.16 

342.50 

413.31 

480.63 

545.28 

610.30 

673.44 

SG39-L 

47.15 

136.41 

222.67 

308.24 

393.29 

479.12 

564.84 

644.60 

723.32 

799.84 

869.11 

SG40-T 

33.78 

72.07 

107.02 

140.61 

177.41 

211.20 

245.74 

278.64 

313.96 

347.13 

383.97 

SG40-45 

39.47 

97.16 

139.00 

191.58 

249.10 

308.63 

373.30 

434.26 

494.78 

554.96 

614.12 

SG40-L 

43.70 

105.10 

166.53 

228.47 

297.19 

368.29 

441.43 

509.93 

580.36 

649.01 

711.88 

TABLE  E-31.  CVP3,  WATER  1,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

-0.05 

1.78 

2.68 

Mkl 

MUSM 

mm 

7.91 

8.84 

-207.76 

■MJLil 

392.91 

547.37 

1081.08 

1262.80 

iroi8ii 

1662.58 

1810.62 

-134.99 

208.66 

322.78 

553.03 

BtHHM 

1282.19 

1657.03 

1891.25 

Frame-3 

-225.85 

541.98 

921.95 

1276.64 

1837.96 

Frame-4 

-99.46 

176.40 

341.80 

555.18 

720.34 

903.90 

1093.33 

1258.16 

1450.06 

1634.50 

1832.83 

Frame-5 

-218.34 

190.72 

304.62 

533.82 

721.65 

907.23 

1090.01 

1274.08 

1436.93 

1642.34 

1821.99 

Frame-6 

123.01 

181.73 

367.75 

546.70 

729.31 

932.96 

1093.79 

1275.75 

1443.95 

1638.48 

1833.13 

Frame-7 

-193.73 

175.12 

305.57 

547.99 

742.22 

909.96 

1095.89 

1274.31 

1438.37 

1635.40 

1819.84 

Frame-8 

-217.70 

174.93 

313.82 

543.95 

781.02 

910.67 

1105.02 

1314.22 

1452.27 

1659.42 

1835.04 

Frame-9 

-91.73 

172.28 

350.05 

541.77 

733.34 

902.00 

1107.71 

1320.19 

1455.05 

1639.22 

1842.06 

Frame- 10 

-38.67 

311.02 

406.93 

549.31 

717.58 

909.29 

1070.99 

1378.41 

1442.48 

1637.64 

1844.32 

Frame- 1 1 

82.29 

184.54 

355.57 

555.37 

714.87 

912.06 

1117.74 

1291.77 

1445.31 

1664.78 

1856.60 

Frame- 12 

-222.22 

186.83 

315.00 

540.01 

730.42 

913.38 

1097.14 

1252.74 

1438.80 

1633.82 

1833.50 

Hoop-1 

4.90 

755.01 

1519.67 

2315.89 

3078.56 

3863.91 

4637.45 

5425.33 

6260.68 

6962.91 

7767.03 

Hoop-2 

7.19 

777.98 

1539.58 

2333.99 

3075.59 

3866.54 

4618.82 

5421.30 

6178.29 

6979.68 

7769.22 

Hoop-3 

57.91 

943.91 

1540.27 

2324.66 

3055.95 

3858.04 

4611.99 

5406.00 

6148.73 

6953.94 

7765.19 

Hoop-4 

-40.07 

752.28 

1542.63 

2316.63 

3054.99 

3869.87 

4633.99 

5408.84 

6151.90 

6962.69 

7761.30 

Hoop-5 

52.21 

769.70 

1550.93 

2337.95 

3051.47 

3844.12 

4621.39 

5423.86 

6147.49 

6952.52 

7785.72 

Hoop-6 

-189.88 

741.73 

1556.74 

2316.61 

3059.39 

3863.78 

4624.88 

5413.33 

6155.25 

6959.25 

7762.18 

Hoop-7 

52.06 

864.59 

1465.17 

2266.88 

3102.83 

3877.32 

4632.78 

5417.09 

6153.59 

6945.95 

7914.37 

Hoop-8 

-28.49 

670.11 

1523.15 

2273.46 

3368.94 

3876.73 

4634.25 

5413.82 

6149.27 

6980.32 

7693.71 

Hoop-9 

0.65 

762.48 

1551.52 

2291.81 

3160.43 

3860.98 

4622,88 

5392.05 

6137.63 

6970.28 

7641.49 

Hoop- 10 

-74.23 

753.77 

1558.27 

2272.60 

3017.21 

3867.29 

4624.86 

5413.17 

6150.85 

7004.24 

7763.62 

Hoop- 11 

-62.63 

768.82 

1550.50 

2308.44 

3095.42 

3870.11 

4673.99 

5396.75 

6145.31 

6978.69 

7756.76 

Hoop- 12 

-105.99 

768.57 

1463.40 

2264.08 

3056.89 

3872.55 

4606.37 

5421.72 

6140.72 

6941.25 

7741.77 

Hoop- 13 

15.10 

786.60 

1506.18 

2478.22 

3064.02 

3902.68 

4592.65 

5401.33 

6158.07 

6966.75 

7775.43 

Hoop- 14 

255.03 

765.29 

1578.74 

2311.08 

3065.14 

3842.00 

4633.35 

5402.50 

6134.68 

6992.59 

7717.38 

Long-1 

41.60 

2.65 

3.83 

5.01 

-24.49 

-6.79 

-20.95 

8.56 

6.19 

-0.89 

-2.07 

Long-2 

0.01 

0.01 

2.44 

-1.21 

-1.21 

2.44 

3.65 

3.65 

1.22 

-2.42 

-2.42 

Long-3 

-0.85 

:  -3.34 

-4.58 

-0.85 

-2.10 

-3.34 

0.39 

20.30 

2,88 

5.37 

12.83 

Long-4 

14.20 

:  11.75 

6.85 

15.42 

4.40 

6.85 

4.40 

9.30 

16.64 

17.87 

10.52 

Long-5 

-17.38 

1  -1.79 

-34.18 

-4.19 

-34.17 

-34.18 

-17.38 

-17.38 

-7.79 

-4.19 

1.81 

Long-6 

20.21 

i  -11.58 

-22.59 

11.65 

18.98 

7.98 

22.65 

7.98 

18.99 

14.09 

20.21 

Long~7 

-27.48 

-26.28 

-20.27 

55.40 

18.16 

68.62 

16.96 

-21.48 

-25.08 

98.65 

-19.08 

Long-8 

-25.75 

1  19.79 

25.94 

-30.68 

-29.44 

16.10 

-29.44 

18.56 

16.10 

-3.60 

12.41 

SGI 

202.66 

65.84 

51.90 

77.39 

131.12 

149.27 

230.16 

261.50 

313.15 

337.41 

366.02 

SG2 

333.65 

161.75 

132.95 

165.97 

242.45 

251.44 

358.23 

384.97 

449.63 

478.70 

504.75 

SG3 

784.73 

608.24 

594.84 

635.78 

718.20 

762.07 

911.77 

918.65 

1019.78 

1048.07 

i  1096.34 

SG4 

731.27 

540.14 

506.36 

553.89 

647.95 

677.84 

814.88 

839.00 

917.66 

957.45 

I  996.69 

SG5 

355.98 

187.32 

158.73 

196.85 

281.62 

288.22 

397.82 

423.85 

490.24 

521.95 

545.37 

SG6 

21.19 

54.84 

94.08 

139.92 

186.13 

233.07 

280.22 

327.50 

373.45 

421.56 

468.14 

SG7 

596.73 

441.36 

368.27 

404.36 

500.49 

500.12 

606.44 

647.78 

704.79 

747.62 

764.65 

SG8 

292.42 

173.21 

162.58 

201.18 

277.56 

291.43 

375.76 

404.57 

460.11 

491.20 

512.27 

SG9 

60.83 

90.58 

133.01 

182.97 

236.06 

286.20 

336.20 

387.23 

436.37 

486.79 

535.29 

SGIO 

40.66 

26.51 

22.98 

14.03 

1.27 

-16.68 

-22.37 

-37.70 

-48.62 

-58.18 

-76.26 

SGll 

17.59 

-2.81 

-21.36 

-41.39 

-54.25 

-74.46 

-88.62 

-102.94 

-117.43 

-128.85 

-142.81 

E-58 


TABLE  E-31.  CVP3,  WATER  1,  LOAD  CONDITION  la  (Continued) 


SG12 

-4.77 

-7.52 

-5.13 

-2.06 

-4.08 

-0.31 

-4.44 

2.08 

SG13 

0.74 

-20.35 

-25.20 

-28.00 

-31.71 

-37.81 

-44.97 

-42.12 

-46.05 

-49.09 

-53.90 

-27.72 

-37.58 

-39.28 

-57.89 

-68.85 

-82.75 

^gHIIII 

19.13 

21.06 

BJegJsl 

BE! 

IQBI 

-0.36 

SG16 

189.33 

179.50 

175.38 

mgjj 

■UBtl 

EmBBM 

167.27 

SG17 

24171.0 

23977.3 

23803.8 

23912.6 

23839.1 

23918.5 

iiltfctkM 

23962.6 

SG18 

25.35 

11.72 

-5.12 

-23.56 

-43.62 

-65.41 

-87.35 

-106.89 

-126.92 

-148.05 

-170.35 

SG19 

33.00 

2.63 

-25.16 

-52.77 

-84.60 

-179.02 

-208.61 

-237.54 

-268.83 

■KiaRM 

IHiHl 

127.04 

123.73 

imy 

114.13 

110.29 

106.43 

62.80 

49.35 

iBEm 

-10.86 

-15.53 

-16.63 

-15.35 

^1 

■nyi 

-0.10 

-9.26 

-40.84 

-91.33 

-129.70 

-225.92 

-255.61 

-283.75 

-312.39 

SG24 

23.08 

6.74 

-2.81 

8.94 

1.60 

-2.63 

-7.04 

-4.83 

-5.75 

-4.28 

-6.12 

SG25 

27.62 

6.54 

-2.39 

-11.18 

-16.89 

-22.78 

-30.05 

-35.85 

-41.74 

26.87 

■Eggi 

BEB 

BUbUI 

9.40 

41.84 

Ulij^ 

BEEgl 

BEftS 

BEIilil 

42.85 

-98.80 

-110.57 

BIMM 

BIMHil 

-120.87 

SG29 

40.36 

33.93 

27.87 

33.75 

31.36 

29.89 

31.36 

33.20 

36.50 

38.71 

39.81 

SG30 

663.41 

655.30 

645.93 

639.00 

629.49 

621.69 

617.75 

610.85 

606.55 

602.30 

599.14 

SG31 

^bebi 

-70.63 

-87.02 

KHBBi 

jjggQI 

BH 

QSISI 

490.57 

18.35 

135.74 

197.85 

BQEI 

-24.65 

IQggi 

-24.24 

-20.80 

BtlidlB 

SG33-T 

-18.23 

139.57 

499.62 

560.14 

628.96 

698.08 

SG33-45 

-19.02 

-11.49 

12.24 

49.50 

70.43 

105.31 

131.21 

157.96 

182.52 

212.11 

SG33-T 

52.38 

-8.71 

-7.24 

-9.81 

-14.94 

BlliM 

SG34-T 

-19.09 

68.44 

156.66 

244.34 

321.55 

413.81 

mm 

SG34-45 

-34.75 

llggj 

SG34-L 

28.54 

18.99 

8.91 

-22.27 

-31.82 

BilM 

gilltil 

-72.90 

SG35-T 

17.73 

99.67 

164.13 

224.23 

638.31 

744.84 

684.83 

828.33 

959.40 

95.95 

127.16 

270.22 

300.82 

332.10 

366.26 

62.37 

25.25 

16.61 

9.26 

-1.76 

-13.34 

gMM« 

558.40 

627.85 

703.80 

778.52 

SG36-45 

3A.11 

mvifMim 

264.70 

293.21 

324.37 

355.24 

SG36-L 

44.79 

QQI 

-5.03 

1.39 

-0.44 

-3.29 

-5.49 

-6.32 

-9.49 

-13.07 

SG37-T 

527.10 

590.47 

615.92 

648.89 

677.87 

724.10 

719.63 

788.20 

842.51 

890.60 

928.07 

SG37-45 

143.35 

187.38 

203.90 

277.31 

294,13 

313.83 

335.67 

SG37-L 

97.22 

82.18 

30.50 

14.00 

1.17 

-35.48 

|em{{| 

401.02 

467.86 

547.83 

774.47 

88.52 

112.40 

151.13 

245.32 

B£jUg| 

EQQI 

-92.75 

-103.86 

-111.79 

-135.61 

SG39-T 

-53.25 

40.28 

127.57 

208.26 

278.49 

364.86 

427.62 

502.03 

567.94 

639.20 

6.99 

54.84 

104,93 

147.87 

196.63 

226.59 

275.93 

311.45 

350.82 

SG39-L 

36.06 

26.68 

23.43 

33.00 

34.96 

33.77 

35.06 

34.92 

31.99 

SG40-T 

57.01 

119.77 

170.06 

217.61 

259.31 

316.92 

360.75 

416.12 

578.69 

SG40-45 

62.45 

89.29 

104.45 

124.71 

139.83 

161.42 

171.42 

200.12 

217.81 

241.72 

267.30 

SG40-L 

84.97 

67.25 

43.87 

30.35 

10.06 

-11.13 

-25.19 

-40.73 

-54.25 

-66.31 

-79.10 

E-59 


TABLE  E-32.  CVP3,  WATER  1,  LOAD  CONDITION  lb 


0.00 

1.00 

2.00 

3.00 

6.00 

8.00 

9.00 

10.00 

Pressure 

0.02 

0.01 

-0.01 

0.00 

0.00 

■ItW 

0.00 

0.00 

-0.01 

0.00 

-0.01 

Frame- 1 

-31.40 

101.56 

72.78 

4.96 

-128.50 

34.47 

86.40 

34.93 

-50.00 

Frame-2 

-146.36 

-38.28 

35.19 

-142.71 

153.57 

-57.34 

7.22 

17.86 

22.51 

Frame-3 

11.60 

138.94 

74.23 

126.78 

-11.35 

156.19 

122.13 

185.82 

-135.61 

Frame -4 

13.30 

-86.34 

-111.70 

99.69 

91.94 

-89.71 

-32.56 

10.74 

72.25 

Frame  “5 

53.24 

39.79 

43.74 

-1.77 

-87.17 

67.47 

78.08 

81.74 

-46.48 

Frame-6 

72.59 

-15.36 

-11.57 

-97.66 

46.29 

54.13 

78.77 

-55.99 

12.20 

-58.95 

-44.19 

Frame-7 

-55.06 

-92.78 

4.35 

-15.12 

13.56 

-107.57 

22.41 

114.05 

-119.80 

74.17 

Frame-8 

74.10 

-11.80 

23.30 

107.13 

73.82 

-5.92 

-61.95 

84.73 

-19.87 

48.32 

Frame-9 

-87.21 

117.02 

620.16 

-151.46 

-134.63 

13.09 

-59.39 

-135.81 

53.04 

-195.38 

Frame- 1 0 

142.77 

-111.85 

53.62 

81.85 

-58.15 

-32.93 

-141.95 

117.11 

-6.52 

140.26 

-94.59 

Frame- 1 1 

114.88 

30.50 

127.17 

70.29 

61.31 

42.08 

31.42 

3.43 

44.78 

55.98 

15.64 

-81.06 

-44.05 

41.90 

-100.53 

33.82 

10.39 

-53.25 

-83.96 

-86.37 

-66.80 

17.77 

8.58 

-19.00 

-33.70 

-31.86 

-15.32 

-18.99 

-18.99 

-18.99 

-18.99 

-0.03 

166.01 

14.41 

-16.28 

-41.55 

16.21 

66.76 

12.60 

-25.30 

43.29 

32.46 

112.30 

-29.80 

-129.81 

177.22 

12.30 

28.09 

168.44 

250.88 

-152.60 

-26.30 

-31.56 

Hoop-4 

232.07 

-40.06 

24.72 

-40.07 

-23.41 

183.92 

-43.77 

-30.81 

309.79 

-34.51 

200.58 

-104.79 

-108.42 

141.66 

165.39 

-73.75 

-126.69 

-139.46 

33.96 

41.26 

-66.05 

183.46 

4.19 

91.07 

-91.93 

357.21 

65.18 

233.38 

-10.60 

-101.31 

31.98 

126.93 

31.99 

-93.99 

-55.65 

139.71 

-68.43 

-28.27 

-48.35 

46.59 

59.76 

-6.43 

22.98 

8.28 

-13.79 

8.28 

8.28 

-43.20 

0.92 

52.40 

30.34 

-30.19 

105.85 

-100.93 

82.28 

-32.00 

-120.89 

-137.21 

332.62 

60.51 

-137.21 

-21.12 

-76.04 

-43.49 

-77.84 

-45.31 

14.36 

-144.75 

-88.69 

37.86 

-79.66 

[fSBSIH 

-134.54 

226.81 

247.09 

-105.04 

-58.95 

-151.14 

1.90 

481.27 

1.90 

-110.56 

-34.98 

msm 

-55.97 

-85.61 

8.89 

51.51 

BlOi 

104.13 

-59.09 

15.10 

BE^l 

74.45 

■BOI 

-85.15 

158.90 

-33.37 

-40.77 

-20.95 

1273.68 

2418.91 

3688.27 

BBliH 

12133.5 

1.22 

1203.69 

2454.01 

3685.14 

12154.6 

QSBiEBHI 

1362.54 

2452.75 

3708.68 

12080.5 

1207.65 

2408.94 

3665.57 

4883.51 

6110.63 

7379.37 

8511.25 

9834.84 

11034.2 

12290.3 

1221.72 

2464.91 

3667.53 

4903.03 

6173.94 

7358.44 

8561.21 

9843.84 

12062.9 

1192.77 

2435.52 

3663.85 

4908.56 

6102.52 

7363.73 

8575.06 

9822.58 

12335.2 

1216.89 

2442.52 

3674.38 

4910.34 

6122.89 

7357.03 

8530.18 

9837.35 

12310.5 

-13.44 

1142.20 

2368.47 

3698.40 

4858.96 

6080.44 

7364.70 

8571.66 

HiBBtH 

12208.7 

26.42 

35.21 

26.78 

7.71 

4.96 

5.88 

-47.66 

-55.18 

mm 

-137.52 

98.48 

108.55 

91.86 

56.65 

53.72 

52.61 

-26.98 

-34.87 

-89.30 

-119.39 

-153.14 

479.79 

709.32 

811.92 

919.02 

1046.15 

1144.99 

1185.32 

1267.67 

1329.34 

1360.86 

1426.95 

SSSBHI 

449.47 

542.10 

547.60 

548.94 

582.55 

608.17 

569.36 

581.70 

555.85 

525.47 

524.01 

IS9Hli 

128.84 

110.83 

69.93 

67.31 

-16.44 

-23.87 

-75.82 

-109.05 

-138.97 

27.89 

12.07 

-48.77 

-67.92 

-93.44 

-110.36 

-132.27 

-151.49 

-170.38 

299.97 

WBBI 

163.84 

167.61 

113.99 

85.19 

46.86 

^^■11 

WH8EBI 

17.94 

13.13 

-18.32 

-44.65 

-64.07 

|^■||||| 

■EBBS 

■lEE 

-1.08 

-36.90 

-48.84 

-65.92 

-82.82 

-98.07 

SGIO 

24.59 

57.31 

97.47 

133.10 

171.45 

210.81 

244.87 

281.84 

323.34 

356.37 

SGll 

8.03 

48.82 

82.44 

121.76 

157.05 

195.25 

232.14 

269.45 

306.93 

342.24 

381.92 

E-60 


TABLE  E-32.  CVP3,  WATER  1,  LOAD  CONDITION  lb  (Continued) 


SG12 

4.23 

90.76 

178.94 

274.08 

360.84 

441.74 

527.35 

604.98 

695.69 

773.43 

851.29 

SG13 

-18.56 

109.55 

217.81 

335.59 

447.12 

557.82 

668.25 

777.03 

893.63 

999.52 

1104.58 

SG14 

-16.03 

111.31 

227.59 

347.90 

462.00 

568.84 

681.66 

780.63 

892.51 

987.62 

1082.82 

SG15 

10.42 

76.48 

133.33 

196.25 

253.86 

310.69 

371.14 

427.11 

485.24 

538.47 

596.98 

SG16 

186.95 

303.88 

408.98 

520.27 

626.63 

727.50 

834.59 

931.94 

1039,10 

1132.34 

1225.12 

SG17 

24376.9 

24504.4 

24628.0 

24783.4 

24824.2 

24942.3 

25057.9 

25095.7 

25275.2 

25404.2 

25571.9 

SGI  8 

24.99 

94.31 

157.63 

224.13 

286.89 

352.80 

418.42 

479.39 

544.55 

605.72 

669.41 

SG19 

30.79 

137.52 

224.38 

308.51 

376.65 

444.34 

515.09 

578.81 

650.95 

714.88 

780.95 

442.69 

617.36 

703.73 

■fiasKfti 

BEnHtl 

ItfffHkU 

47.34 

96.68 

187.74 

279.74 

360.93 

438.38 

525.12 

598.79 

685.08 

761.53 

840.85 

SG24 

8.94 

130.30 

230.18 

334.68 

429.47 

518.30 

615.86 

700.75 

797.87 

884.07 

973.31 

SG25 

23.48 

147.41 

251.37 

574.68 

685.37 

786.31 

896.21 

996.45 

1095.13 

SG26 

32.20 

158.28 

264.15 

379.25 

488.67 

596.90 

705.94 

814.27 

927.13 

1032.18 

1134.57 

SG27 

51.41 

156.97 

439.49 

533.45 

633.62 

725.42 

824.51 

915.24 

1003.49 

SG28 

-89.98 

-38.47 

205.74 

253.58 

304.34 

353.66 

402.95 

SG29 

47.16 

142.29 

220.89 

305.59 

388.47 

712.18 

791.60 

865.99 

SG30 

643.84 

670.07 

738.74 

760.43 

779.61 

799.39 

818.77 

838.60 

856.14 

SG31 

43.83 

22.39 

52.51 

85.81 

119.61 

160.51 

|e]^Bsl 

270.45 

SG32-T 

-12.53 

-40.91 

-70.03 

-99.53 

-127.97 

-154.93 

-183.14 

-241.99 

-295.81 

SG32-45 

-23.17 

12.52 

46.37 

82.11 

145.42 

174.47 

277.62 

SG32-L 

-6.54 

92.54 

184.79 

281.56 

370.14 

451.99 

713.24 

792.54 

871.41 

SG33-T 

0.91 

-48.56 

-93.07 

-138.20 

-265.74 

-307.07 

-352.82 

-394.21 

-435.38 

SG33-45 

-23.84 

-3.69 

16.27 

29.26 

31.74 

26.92 

12.14 

0.53 

-8.97 

-20.44 

-36.46 

144.07 

252.83 

1011.51 

1112.21 

-44.39 

-84.83 

-264.56 

-299.81 

-333.13 

-366.47 

4.67 

24.65 

167.32 

130.50 

231.55 

957.55 

SG35-T 

57.15 

18.05 

-5.89 

-30.67 

-53.98 

-73.24 

-92.90 

-112.36 

-134.84 

-153.34 

-173.99 

178.60 

256.05 

272.79 

292.25 

|££8Sg| 

647.14 

730.62 

821.02 

903.79 

986.11 

SG36-T 

-22.47 

-72.21 

-158.13 

-203.82 

-247.22 

-287.55 

-328.70 

-371.84 

-411.48 

-451.04 

SG36-45 

54.94 

69.67 

87.51 

85.69 

73.30 

70.53 

56.37 

45.31 

32.70 

24.49 

SG36-L 

12.83 

146.33 

258.13 

373.63 

491.31 

710.18 

814.38 

926.40 

1027.50 

1127.78 

SG37-T 

504.68 

468.54 

439.60 

406.26 

366.13 

324.82 

284.96 

244.46 

202.96 

164.01 

125.39 

SG37-45 

170.33 

191.58 

nim 

166.09 

155.60 

130.84 

112.13 

91.22 

76.35 

QQgy 

610.78 

714.19 

807.73 

911.64 

1005.94 

1099.78 

ESra 

moQi 

-153.01 

-192.25 

-225.66 

-263.65 

-296.52 

-333.41 

BB 

100.09 

135.68 

161.58 

199.58 

226.96 

262.40 

1^991 

Igyyi 

470.72 

569.49 

654.71 

751.48 

837.46 

926.85 

SG39-T 

-24.83 

-58.01 

-85.33 

-113.03 

-141.65 

-169.14 

-197.44 

-225.74 

-255.08 

-282.29 

-308.65 

SG39-45 

-22.21 

12.64 

26.78 

57.55 

77.02 

92.03 

132.37 

153.41 

181.55 

206.04 

BSEH 

SG39-L 

132.98 

214.71 

301.04 

387.67 

470.37 

728.78 

812.05 

SG40-T 

55.46 

41.61 

27.52 

11.29 

-2.02 

-16.56 

-32.19 

123.42 

148.27 

190.59 

220.34 

246.65 

299.01 

330.07 

369.65 

404.55 

SG40-L 

82.05 

170.65 

246.15 

325.94 

405.95 

484.38 

569.46 

646.81 

E-61 


TABLE  E-33.  CVP3,  WATER  1,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.86 

1.72 

2.65 

3.55 

4.41 

5.24 

6.12 

7.03 

7.04 

7.88 

8.78 

MlltM 

717.37 

1471.48 

1629.09 

1836.61 

Frame-2 

722.47 

1448.92 

1644.04 

1814.85 

726.27 

899.81 

1084.94 

1286.88 

1451.62 

1451.42 

1640.53 

1821.00 

540.49 

728.96 

891.93 

1099.28 

1285.62 

1446.50 

1644.07 

1817.46 

Frame-5 

158.60 

379.58 

543.27 

728.57 

898.69 

1089.06 

1280.86 

1443.91 

1448.90 

1639.84 

1806.60 

Frame-6 

170.56 

368.67 

547.57 

741.05 

890.81 

1109.85 

1272.42 

1457.53 

1462.41 

1634.42 

1818.17 

Frame-7 

247.97 

337.37 

545.11 

868.29 

1354.76 

1441.89 

1424.41 

1623.25 

1778.11 

Frame-8 

190.93 

426.52 

537.63 

703.87 

1284.46 

1460.95 

1464.14 

1640.39 

1879.42 

Frame-9 

193.67 

364.69 

1258.45 

1456.93 

1449.75 

1633.80 

1808.37 

Frame-10 

182.39 

306.13 

536.10 

797.11 

902.24 

1462.96 

1627.22 

1818.11 

Frame- 11 

207.10 

380.20 

549.22 

737.01 

934.13 

1089.67 

1274.59 

. . 

1455.44 

1466.98 

1641.11 

1797.20 

Frame- 12 

183.86 

383.20 

537.10 

741.16 

911.43 

1073.63 

1260.83 

1449.27 

1455.96 

1578.35 

1810.58 

Hoop-1 

753.10 

1547.25 

2306.47 

3097.25 

3860.23 

4652.62 

5414.51 

6163.25 

6180.41 

6929.37 

7670.36 

Hoop-2 

752.63 

1516.12 

2308.49 

3077.70 

3859.32 

4651.77 

5414.26 

6190.92 

6193.35 

6923.31 

_ 

7724.87 

_ 

Hoop-3 

754.35 

1566.58 

2310.39 

3077.31 

3863.30 

4652.80 

5423.67 

6176.80 

6189.70 

6943.05 

7736.14 

Hoop-4 

735.55 

1588.91 

2316.40 

3108.99 

3851.36 

4649.27 

5407.22 

6181.52 

6213.61 

6941.87 

7728.75 

Hoop-5 

762.32 

1622.12 

2312.15 

3090.12 

3855.07 

4641.93 

5414.93 

6176.69 

6182.79 

6928.35 

7729.90 

Hoop-6 

734.26 

1560.44 

2310.84 

3089.27 

3861.93 

4641.98 

5413.55 

6184.82 

6170.65 

6931.06 

7740.77 

Hoop-7 

742.18 

1569.23 

2323.25 

3086.71 

3871.84 

4644.19 

5437.37 

6173.68 

6183.42 

6905.34 

7732.56 

Hoop-8 

802.56 

1508.44 

2383.77 

3030.67 

3920.47 

4597.47 

5302.44 

6347.84 

6282.28 

6950.91 

7502.49 

Hoop-9 

746.23 

1531.57 

2319.02 

3075.18 

3860.59 

4642.84 

5356.51 

6141.26 

6152.76 

6972.10 

7652.37 

Hoop- 10 

721.30 

1538.38 

2321.42 

3085.91 

3866.90 

4718.88 

5433.77 

6201.47 

6173.16 

6910.22 

7734.69 

Hoop- 11 

733.87 

1541.28 

2323.19 

3086.20 

3867.88 

4633.43 

5403.04 

6187.72 

6177.28 

6949.19 

7729.11 

Hoop- 12 

753.82 

1530.11 

2323.38 

3079.13 

3864.75 

4606.37 

5413.23 

6162.95 

6230.29 

6985.72 

7734.36 

Hoop- 13 

742.17 

1550.69 

2315.01 

3071.44 

3857.78 

4607.49 

5385.42 

6172.91 

6166.11 

6974.17 

7723.50 

Hoop- 14 

765.37 

1541.77 

2340.66 

3079.93 

3856.41 

4618.55 

5423.61 

6186.45 

6187.07 

6955.61 

7584.25 

Long-1 

1259.64 

2442.03 

3677.20 

4871.96 

6112.30 

7260.14 

8545.45 

9557.67 

9581.73 

10735.9 

11962.3 

Long-2 

1246.32 

2454.74 

3682.23 

4910.68 

6138.66 

7493.70 

8554.16 

9765.99 

9757.96 

10871.7 

12072.0 

Long-3 

1385.07 

2462.22 

3613.61 

4911.60 

6042.37 

7199.99 

8268.67 

9586.84 

9594.88 

10705.6^ 

12132.8 

Long-4 

1218.79 

2429.27 

3640.59 

4885.96 

6127.16 

7317.67 

8637.34 

9812.07 

9794.20 

11023.1 

12307.4 

Long-5 

1206.25 

2447.62 

3686.26 

4904.23 

6121.74 

7359.18 

8582.81 

9808.40 

9806.43 

11040.7 

12263.3 

Long-6 

1189.23 

2458.27 

3684.15 

4900.00 

6128.81 

7370.58 

8573.84 

9808.41 

9804.00 

11027.9 

12261.8 

Long-7 

1214.60 

2434.821 

3677.52 

4905.54 

6128.28 

7355.36 

8573.43 

9793.45 

9804.70 

11009.4 

12206.0 

Long-8 

1201.40 

2423.38 

3663.44 

4922.96 

6131.53 

7380.21 

8579.05 

9783.54 

9797.58 

11015.9 

12158.3 

SGI 

51.54 

72.98 

54.64 

76.83 

86.18 

87.28 

116.27 

86.56 

83.44 

84.18 

85.46 

SG2 

142.67 

165.95 

136.04 

143.39 

154.75 

150.90 

167.80 

131.85 

127.45 

121.40 

101.77 

SG3 

838.62 

1017.68 

1121.82 

1295.02 

1429.23 

1525.95 

1646.86 

1708.17 

1706.70 

1784.90 

1872.09 

SG4 

618.62 

697.57 

716.38 

776.04 

841.04 

873.48 

929.21 

930.13 

927.01 

953.41 

971.38 

SG5 

166.33 

190.60 

169.74 

170.35 

186.92 

186.78 

200.10 

173.07 

168.44 

163.40 

138.11 

SG6 

37.42 

66.02 

91.13 

114.42 

141.72 

167.76 

196.03 

223.35 

223.72 

249.94 

274.51 

SG7 

395.15 

398.82 

381.43 

387.28 

408.63 

415.54 

433.49 

410.31 

403.03 

413.52 

384.21 

SG8 

150.86 

172.73 

181.09 

184.31 

206.32 

218.04 

235.84 

231.86 

228.01 

233.78 

217.94 

SG9 

73.68 

108.20 

144.74 

174.87 

209.38 

242.81 

276.47 

309.35 

309.72 

341.68 

369.05 

SGIO 

64.06 

102.29 

136.42 

166.73 

200.35 

232.66 

265.67 

289.40 

288.67 

322.82 

349.49 

SGll 

38.17 

55.06 

74.35 

95.11 

119.35 

145.07 

168.43 

195.25 

194.52 

221.53 

248.72 

E-62 


TABLE  E-33.  CVP3,  WATER  1,  LOAD  CONDITION  Ic  (Continued) 
91.05  I  178.85  1  268.75  I  356.45  I  441.20  I  523.54  I  601.18  I  682.90  I  683.27  I  75 


523.54  601.18  682.90  683.27 


|SG13 

101.68  j 

SG16 

303.91 

SG17 

23747.9 

SG18 

87.48 

SG19 

114.90 

201.49 

308.94 

226.31 

332.84 

140.02 

197.31 

131.84 


24036.7 


180.82  230.21 


223.44  I  270.39  I  314.89 


601.04 


416.70 

474.47 

912.41 

1010.05 

24556.9 

24542.2 

408.41 


758.93  I  834.77 


1034.36 


986.33 


581.94 
1098.9711187.17 


24418.6  24459.8 


450.44 


147 


76.67  136.51 


130.13  224.30 


359.97 


678.70 


398.88  I  446.73 


469.54  509.68 


198.18  254.93  I  310.16 


321.76  413.60 


362.48  I  413.78  I  469.78 


_ 

W 


125.95  I  204.92 


683.73  696.80 


529.29 


102.04  146.16 


290.10  375.90  457.59 


708.35  723.62  738.56 


622.26 


189.56 


535.82 


753.85 


359.19 


577.00 


918.41 


1004.55 

1078.51 


.31 

1.58 


837.71 


815.77 


304.91 

392.17 

609.01 


735.03 


774.65 


711.10 


233.00 


611.97 


767.87 


208.49 


830.03 


879.06 


802.16 


277.88 


690.40 


782.43 


238.52 


469.78 

521.74 

754.62 

836.33 

830.03 

915.45 

878.33 

976.67 

802.34 

886.00 

278.62 

322.76 

690.03 

762.77 

782.38 

797.08 

237.74 

269.23 

SG33-T 


SG33-45 


57.44 

96.89 

239.26 

344.68 

104.81  128.34  151.06 


124.39 


SG35-L 

SG36-T 

SG36-45 

SG36-L 


-3.92 


271.46 

356.12 

50.23 

132.40 

247.38 

98.68 

183.43 

356.29 

493.57 

499.80 

515.96  588.90  I  657.00 


199.60 

221.58 

169.89 

177.78 

851.38 

939.24 

389.23 

438.02 

442.49 

493.64 

690.49 

757.80 

393.33 

431.54 

467.99 

514.63 

730.32 

796.11 

■fcElitll 


294.03 

89.95 
58.22 

159.95 


62.64 


251.04  i  245.14  |  241.29  I  236.56  I  241.34 


634.29 


- BawfffffirwBpiHm*] 


247.74  I  331.37  412.17  489.89  565.39  644.87  645.28 


113.97  160.38 


SG39-45 

42.30 

SG39-L 

128.83 

SG40-T 

100.23 

SG40-45 

134.02 

SG40-L 

155.14 

247.85 


384.80  468.04  546.60 


283.44  323.97  I  325.80 


377.56  439.30  510.57  511.21 


702.72 


199.45  I  232.45  I  265.43  I  298.47  I  334.19  I  335.63 


236.82  289.34 


458.22  525.69  |  525.95 


344.75  413.45  480.18  I  545.58  I  617.15  I  616.84 


E-63 


878.01 

402.67 

510.10 


719.62 


363.03 


572.79 


774.98 


367.94 


583.87 


681.95 


315.75 

1044.40 


538.10 


238.95 


958.65 

448.73 

570.14 


793.77 


404.48 


630.69 

849.31 


TABLE  E-34.  CVP3,  WATER  2,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

3.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.06 

0.90 

MMM 

2.62 

4.34 

5.36 

6.17 

7.03 

7.84 

8.68 

Frame- 1 

366.16 

554.71 

711.33 

929.51 

1290.45 

1626.81 

llrfriU 

370.55 

560.36 

1273.57 

QgjQI 

1627.78 

349.98 

552.76 

723.69 

914.82 

1278.45 

1471.42 

1640.00 

Frame-4 

368.47 

536.66 

734.97 

922.48 

1109.26 

1259.96 

1461.42 

1636.61 

1825.60 

Frame-5 

367.55 

558.41 

Irifcftirll 

1083.54 

1267.26 

1453.48 

1639.27 

1806.10 

Frame-6 

361.70 

554.06 

716.47 

914.28 

1105.76 

1336.99 

1449.95 

1635.65 

1804.33 

Frame-7 

inwa 

724.03 

919.71 

||{2Sy| 

1807.86 

Frame-8 

3.73 

187.30 

Emai 

1862.69 

Frame-9 

29.99 

296.53 

^3111 

1479.84 

1636.72 

1827.84 

Frame-10 

-202.90 

146.04 

509.23 

536.12 

730.38 

1061.95 

1122.74 

1273.09 

1458.25 

1609.50 

1932.23 

Frame- 1 1 

-43.90 

210.15 

Hrigltl 

1100.53 

1276.28 

1411.62 

1639.01 

1808.10 

Frame- 12 

34.91 

176.79 

345.14 

547.47 

693.15 

917.88 

1114.64 

1281.85 

1470.24 

1605,50 

1850.77 

-57.60 

784.35 

1525.19 

2341.40 

3082.24 

3834.49 

4696.74 

5535.10 

6170.60 

6889.38 

7714.78 

140.75 

716.53 

1528.76 

2306.69 

3075.59 

3821.42 

4649.97 

5435.20 

6187.31 

6882.22 

7721.52 

Hoop-3 

-101.73 

726.28 

1549.04 

2322.67 

3068.23 

3852.78 

4666.84 

5551.08 

6206.62 

6932.89 

7706.52 

Hoop-4 

58.04 

672.61 

1650.00 

2316.40 

3077.21 

3880.98 

4647.41 

5397.19 

6175.97 

6962.69 

7719.80 

Hoop-5 

117.93 

1233.30 

1563.71 

2319.46 

3066.08 

3862.37 

4654.71 

5381.32 

6171.22 

6959.82 

_ 

7817.80 

Hoop-6 

118.78 

641.85 

1549.35 

2344.11 

3087.11 

3869.32 

4658.61 

5373.97 

6182.97 

6940.77 

7726.28 

Hoop-7 

-99.47 

736.71 

1538.19 

2325.08 

3082.75 

3820.72 

4810.35 

5584.53 

6177.33 

6876.58 

7908.10 

Hoop-8 

-65.25 

817.27 

1603.88 

2236.68 

3104.20 

3884.09 

4633.78 

5524.14 

6171.95 

6854.61 

7642.23 

Hoop-9 

-126.31 

829.68 

1544.11 

2324.46 

3073.37 

3822.88 

4633.31 

5451.91 

6136.43 

6677.55 

7338.54 

Hoop-10 

-50.72 

775.54 

1525.57 

2328.65 

3078.68 

3843.79 

4646.09 

5499.95 

6173.16 

6931.23 

7662.37 

Hoop- 11 

390.85 

772.59 

1559.56 

2313.97 

3084.36 

3835.08 

4649.56 

5457.59 

6180.96 

6906.10 

7679.33 

Hoop- 12 

120.05 

757.53 

1537.37 

2323.38 

3079.13 

3857.73 

4635.55 

5429.13 

6193.22 

6955.37 

7741.77 

Hoop- 13 

-44.24 

771.84 

1565.37 

2359.52 

3071.44 

3917.52 

4673.80 

5445.85 

6188.37 

6936.38 

7627.05 

Hoop- 14 

47.97 

772.76 

1534.22 

2333.27 

3079.93 

3871.58 

4677.25 

5439.48 

6187.07 

6836.60 

7465.92 

Long-1 

9.73 

-20.95 

12.10 

-24.50 

-18.59 

-22.13 

-7.97 

16.81 

-30.39 

13.28 

-38.65 

Long-2 

1.22 

1.22 

-2.42 

1.22 

1.22 

-2.42 

1.22 

6.08 

4.87 

1.22 

0.01 

Long-3 

2.88 

7.86 

10.34 

4.12 

7.86 

12.83 

10.34 

10.34 

11.59 

5.37 

12,83 

Long-4 

19.09 

14.20 

28.89 

15.42 

20.32 

15.42 

21.54 

19.09 

16.64 

10.52 

12.97 

Long-5 

21.00 

-36.58 

58.19 

-28.18 

-16.18 

10.21 

33.00 

121.76 

180.54 

274.13 

350.87 

Long-6 

-5.47 

11.65 

17.76 

28.77 

26.32 

37.33 

21.43 

29.99 

58.11 

104.58 

143.70 

Long-7 

74.62 

-33.49 

116.67 

-25.08 

59.01 

-27.48 

-26.28 

3.75 

60.20 

109.46 

161.10 

Long-8 

5.02 

-1.14 

-14.67 

11.17 

29.64 

46.87 

59.17 

117.01 

174.86 

231.49 

272.08 

SGI 

200.98 

92.42 

123.41 

174.01 

191.45 

272.87 

276.35 

346.00 

338.88 

379.96 

467.47 

SG2 

324.08 

195.48 

211.99 

295.80 

314.91 

407.53 

412.85 

506.16 

494.66 

537.21 

618.16 

SG3 

754.36 

663.80 

665.82 

803.48 

811.63 

892.04 

932.97 

1042.64 

1051.92 

1098.55 

1162.73 

SG4 

730.09 

609.20 

601.87 

732.22 

752.46 

852.39 

868.16 

981.55 

985.87 

1028.96 

1097.46 

SG5 

339.54 

222.95 

229.86 

328.69 

352.18 

442.77 

452.35 

551.59 

543.07 

583.58 

648.76 

SG6 

20.41 

54.10 

92.24 

141.92 

187.41 

234.53 

284.41 

334.25 

376.46 

421.01 

465.80 

SG7 

584.03 

448.97 

443.65 

531.94 

565.16 

673.61 

678.00 

777.95 

774.00 

817.41 

905.62 

SG8 

280.49 

204.73 

210.37 

302.12 

332.41 

403.66 

421.74 

504.80 

507.87 

543.40 

584.49 

SG9 

61.19 

96.08 

133.91 

190.67 

239.00 

289.14 

342.78 

398.21 

443.07 

489.55 

534.42 

SGIO 

12.28 

11.69 

12.05 

5.22 

-8.33 

-7.27 

-28.57 

-33.25 

-45.42 

-56.75 

-73.84 

SGll 

14.46 

-3.17 

-24.85 

-43.77 

-61.78 

-75.38 

-93.39 

-103.30 

-115.07 

-128.11 

-143.19 

E-64 


TABLE  E-34.  CVP3,  WATER  2,  LOAD  CONDITION  1  a  (Continued) 


SG12 

-16.24 

-13.62 

-10.32 

-9.72 

-6.05 

-0.68 

3.27 

6.16 

7.17 

7.81 

8.37 

SGI  3 

12.02 

-10.17 

-6.23 

-14.52 

-17.32 

-10.86 

-23.65 

-26.21 

-28.83 

-30.57 

-27.09 

SG14 

-13.83 

-12.72 

-23.18 

-29.28 

-32.58 

-40.97 

-44.37 

-52.20 

-58.95 

-66.70 

-76.02 

SG15 

17.80 

20.92 

19.68 

13.77 

11.43 

8.17 

6.84 

3.95 

5.65 

2.76 

-2.65 

SG16 

191.10 

189.80 

189.52 

188.65 

191.24 

190.96 

189.86 

188.61 

186.33 

184.27 

182.27 

SG17 

22309.2 

22386.4 

22439.4 

22392.3 

22421.0 

22309.2 

22294.5 

21889.3 

22109.2 

22038.6 

22070.2 

SG18 

33.98 

22.14 

5.39 

-15.94 

-33.75 

-54.17 

-76.15 

-95.46 

-121.62 

-144.11 

-166.61 

SG19 

39.07 

16.07 

-10.07 

-41.53 

-69.33 

-99.14 

-132.46 

-159.68 

-195.40 

-229.08 

-262.60 

SG20 

143.42 

140.28 

138.25 

137.70 

136.43 

133.30 

132.75 

136.41 

130.54 

122.81 

118.77 

SG21 

100.91 

96.30 

83.78 

74.94 

66.11 

54.33 

46.04 

37.57 

25.60 

10.69 

-1.83 

SG22 

-8.18 

-19.52 

-10.43 

-10.02 

-5.93 

4.40 

5.32 

15.05 

12.62 

13.22 

21.49 

SG23 

-19.36 

-43.95 

-65.25 

-97.75 

-122.73 

-151.92 

-184.24 

-214.51 

-239.32 

-267.96 

-298.47 

SG24 

16.84 

7.29 

14.45 

13.35 

18.49 

20.51 

19.77 

21.79 

21.43 

20.69 

21.98 

SG25 

23.80 

21.49 

18.73 

14.32 

12.20 

6.86 

2.03 

-6.58 

-16.89 

-26.78 

-32.36 

SG26 

42.12 

24.47 

31.46 

33.66 

37.16 

41.76 

40.65 

38.63 

31.64 

28.89 

32.02 

SG27 

49.01 

48.82 

53.28 

56.13 

60.64 

63.12 

64.82 

63.99 

60.27 

56.50 

56.88 

SG28 

-78.20 

-77.46 

-74.52 

-81.14 

-85.56 

-87.03 

-91.45 

-95.85 

-96.60 

-100.27 

-101.76 

SG29 

32.46 

32.64 

28.23 

29.34 

32.28 

35.40 

38.52 

40.91 

42.38 

41.83 

44.22 

SG30 

673.08 

656.43 

657.63 

648.63 

641.34 

635.83 

629.08 

624.24 

619.94 

615.85 

612.70 

SG31 

-23.93 

-25.81 

-33.06 

-37.98 

-51.25 

-57.86 

-73.52 

-75.94 

-92.21 

-106.44 

-110.77 

SG32-T 

-21.28 

44.83 

130.72 

203.83 

278.49 

344.69 

426.42 

490.75 

560.16 

622.39 

682.67 

SG32-45 

-34.50 

-17.15 

31.37 

58.62 

100.05 

138.44 

181.75 

210.17 

248.49 

283.45 

318.44 

SG32-L 

8.55 

-4.24 

-17.08 

-17.59 

-10.30 

-4.52 

-2.23 

-1.31 

-10.16 

-12.27 

-12.22 

SG33-T 

-4.00 

63.42 

139.92 

213.48 

289.88 

355.83 

437.39 

500.26 

563.23 

627.95 

690.07 

SG33-45 

-12.09 

-4.38 

25.96 

54.04 

87.46 

114.63 

146.21 

167.30 

192.10 

220.37 

248.30 

SG33-T 

63.38 

38.06 

32.74 

34.94 

35.31 

36.78 

34.03 

35.49 

32.56 

23.21 

19.54 

SG34-T 

-18.31 

60.92 

150.23 

233.49 

316.78 

392.53 

483.50 

554.61 

629.68 

703.78 

777.77 

SG34-45 

-36.81 

4.62 

44.12 

83.35 

121.54 

154.03 

196.47 

234.58 

269.07 

300.97 

337.48 

SG34-L 

21.56 

21.01 

14.41 

1  5.42 

-1.36 

-11.45 

-19.16 

-24.29 

-30.34 

-41.90 

-52.18 

SG35-T 

52.37 

121.17 

179.20 

228.97 

294.74 

356.08 

428.79 

484.21 

549.22 

612.71 

678.20 

SG35-45 

66.01 

100.71 

126.23 

151.02 

179.87 

203.92 

241.94 

274.60 

306.21 

334.49 

367.95 

SG35-L 

86.62 

83.49 

77.25 

70.63 

64.21 

55.20 

47.67 

43.44 

37.01 

25.62 

15.51 

'SG36-T 

-20.63 

39.40 

137.79 

222.42 

311.11 

387.12 

478.17 

546.96 

620.45 

688.93 

757.12 

SG36-45 

35.41 

47.79 

80.90 

120.25 

160.44 

195.94 

235.20 

270.82 

301.67 

328.86 

358.03 

SG36-L 

37.35 

20.72 

17.28 

20.22 

22.19 

23.66 

22.38 

22.88 

19.35 

16.04 

13.52 

SG37-T 

432.72 

512.69 

502.05 

531.49 

571.44 

584.42 

637.24 

676.34 

724.19 

767.75 

813.23 

SG37-45 

136.55 

179.84 

189.93 

202.59 

217.48 

227.02 

250.33 

270.49 

291.07 

305.75 

323.22 

SG37-L 

84.75 

108.93 

89.69 

71.36 

57.62 

38.01 

26.83 

13.27 

2.82 

-13.12 

-25.96 

SG38-T 

31.60 

90.68 

160.60 

235.65 

310.54 

380.83 

468.00 

537.31 

610.04 

680.51 

751.97 

SG38-45 

-59.29 

-28.81 

1.48 

32.15 

67.59 

95.13 

127.99 

162.13 

196.12 

223.11 

252.14 

SG38-L 

-18.91 

-39.60 

-39.79 

-51.35 

-55.35 

-63.93 

-74.76 

-81.45 

-89.81 

-97.84 

-103.95 

SG39-T 

-39.49 

44.67 

127.56 

345.61 

429.05 

494.83 

566.22 

631.14 

695.02 

SG39-45 

-48.84 

2.40 

54.28 

lomi 

289.17 

329.98 

365.88 

mm 

SG39-L 

25.58 

30.52 

38.25 

46.40 

52.12 

55.05 

54.59 

51.67 

48.88 

49.61 

SG40-T 

1^^ 

117.60 

1^211 

211.98 

258.18 

301.98 

361.80 

410.43 

510.30 

559.57 

SG40-45 

53.69 

79.98 

121.62 

143.33 

162.13 

187.30 

212.68 

jglfl 

249.21 

271.27 

SG40-L 

74.01 

60.86 

46.06 

33.46 

18.29 

4.58 

-10.40 

-26.47 

-45.47 

-60.46 

-71.96 
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TABLE  E-35.  CVP3,  WATER  2,  LOAD  CONDITION  lb 


0.00 

1.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

0.08 

-0.15 

0.10 

-0.02 

-0.02 

0.03 

0.01 

0.05 

Frame- 1 

BrJIW 

mmim 

j^^ll 

40.64 

5.97 

-47.25 

-30.15 

Frame-2 

Koem 

mimMm 

-82.40 

47.77 

39.22 

-82.47 

Frame-3 

tmm 

45.65 

114.03 

-179.22 

199.87 

Frame-4 

-74.91 

-119.96 

-100.83 

-33.71 

-35.21 

-137.25 

116.78 

-112.90 

-88.58 

-9.32 

Frame-6 

-19.80 

1.75 

-6.83 

-75.54 

45.42 

64.53 

4.06 

36.71 

-82.50 

Frame-7 

-109.47 

17.14 

105.86 

83.65 

-74.69 

89.75 

21.36 

88.78 

-45.76 

-19.49 

-59.58 

Frame-8 

100.63 

-13.83 

-81.85 

-104.04 

-9.20 

50.11 

50.62 

57.75 

55.84 

95.87 

-4.45 

Frame-9 

-130.03 

121.70 

-91.55 

-32.16 

-168.52 

110.26 

-172.14 

-63.71 

-20.17 

95.36 

46.13 

Frame- 10 

9.39 

-108.54 

-109.41 

-81.68 

32.12 

-94.52 

140.17 

-107.54 

100.62 

-133.12 

40.32 

Frame- 11 

-7.84 

3.67 

-24.87 

0.85 

74.33 

-23.84 

32.90 

17.88 

-68.75 

41.73 

-50.23 

Frame- 12 

59.62 

-110.85 

38.90 

47.70 

14.84 

57.34 

-73.69 

73.57 

-26.89 

-92.20 

38.81 

Hoop-1 

109.70 

-79.65 

-20.83 

-4.29 

-15.32 

-70.47 

-118.27 

34.32 

1.23 

12.26 

-41.05 

Hoop-2 

-19.89 

-95.68 

-39.74 

99.23 

-65.00 

12.60 

54.12 

-43.35 

-48.77 

21.63 

-10.86 

Hoop-3 

-54.37 

61.41 

-40.33 

-42.08 

-3.49 

68.44 

-145.60 

47.38 

-96.47 

-50.85 

164.90 

Hoop-4 

-73.39 

424.52 

109.86 

-53.02 

148.73 

11.77 

148.76 

-65.98 

-69.68 

-40.06 

-14.15 

Hoop-5 

-26.29 

-126.67 

172.68 

-108.42 

203.71 

223.83 

2.92 

1.10 

-15.33 

64.98 

-124.85 

Hoop-6 

23.17 

-84.52 

83.66 

-71.58 

-21.68 

-14.29 

107.71 

9.74 

200.11 

-58.64 

6.04 

Hoop-7 

227.36 

-86.68 

183.50 

-59.30 

2.77 

-17.31 

-59.31 

44.76 

-95.82 

225.48 

50.23 

Hoop-8 

-28.49 

-43.20 

-6.43 

15.63 

8.28 

15.63 

118.57 

-13.79 

-50.56 

0.92 

22.98 

Hoop-9 

357.95 

94.98 

-111.83 

104.04 

203.82 

151.20 

-51.95 

47.81 

417.88 

-6.61 

-137.21 

Hoop- 10 

46.89 

-39.88 

-3.72 

-57.96 

8.93 

-10.95 

64.97 

70.41 

-135.71 

-21.80 

153.56 

Hoop- 11 

-90.27 

189.96 

-103.21 

232.34 

90.40 

-31.29 

307.90 

372.49 

-44.20 

57.21 

-158.50 

Hoop- 12 

253.44 

101.54 

359.15 

-83.76 

-35.59 

-117.11 

-183.80 

-109.71 

-98.59 

-102.31 

255.32 

Hoop-13 

-81.33 

-29.42 

-44.26 

7.68 

-51.67 

7.68 

15.10 

-7.16 

-36.83 

7.68 

-36.83 

Hoop- 14 

-114.71 

-40.77 

62.78 

-114.72 

-107.33 

47.97 

-92.52 

-144.31 

-3.79 

-144.33 

-40.77 

Long-1 

61.66 

1221.99 

2486.87 

3815.73 

4898.91 

6127.08 

7353.82 

8604.14 

9737.52 

10908.2 

11898.5 

Long-2 

0.01 

1231.87 

2459.60 

3676.64 

4925.03 

6107.69 

7330.19 

8592.67 

9756.75 

10893.6 

11968.7 

Long-3 

5.37 

1344.15 

2485.85 

3789.54 

4885.21 

6105.18 

7341.08 

8556.91 

9751.63 

11030.4 

11987.3 

Long-4 

12.97 

1226.26 

2397.44 

3709.64 

4921.22 

6114.30 

7401.40 

8605.15 

9775.83 

11014.5 

12203.3 

Long-5 

-19.78 

1189.57 

2471.61 

3633.94 

4920.81 

6151.14 

7359.64 

8584.86 

9756.05 

11040.7 

12366.4 

Long-6 

-4.25 

1221.14 

2438.70 

3654.07 

4904.65 

6093.96 

7347.84 

8577.14 

9781.99 

10974.1 

12529.6 

Long-7 

42.19 

1231.55 

2427.62 

3662.37 

4919.73 

6115.68 

7371.44 

8567.08 

9771.07 

11025.0 

11174.2 

Long-8 

-13.44 

1240.91 

2434.45 

3659.02 

4935.03 

6117.37 

7357.32 

8589.75 

9809.89 

11030.7 

12278.9 

SGI 

106.91 

185.40 

65.48 

44.02 

139.36 

5.69 

41.63 

21.28 

-61.61 

-59.59 

-104.31 

SG2 

201.74 

312.52 

141.04 

106.36 

239.86 

50.41 

92.97 

67.29 

-52.85 

-55.05 

-109.92 

SG3 

671.39 

958.85 

931.41 

1039.99 

1307.86 

1202.26 

1347.46 

1466.05 

1403.27 

1522,22 

1495.12 

SG4 

618.25 

797.57 

648.75 

661.89 

856.34 

655.29 

732.66 

760.90 

624.48 

671.97 

595.76 

SG5 

225.40 

336.93 

160.44 

122.48 

261.48 

66.31 

103.83 

82.62 

-43.07 

-49.44 

-100.55 

SG6 

22.89 

15.87 

-7.69 

-32.58 

-48.07 

-70.67 

-91.30 

-109.59 

-135.03 

-153.55 

-166.22 

SG7 

500.26 

577.43 

383.70 

329.25 

491.55 

285.10 

307.72 

273.15 

175.64 

157.83 

106.74 

SG8 

212.45 

282.23 

154.04 

125.40 

222.77 

82.87 

106.36 

98.85 

3.43 

-7.79 

-37.96 

SG9 

62.66 

57.70 

32.72 

12.69 

7.18 

-14.31 

-29.37 

-41.13 

-66.29 

-82.64 

-91.44 

SGIO 

21.10 

64.29 

93.73 

132.32 

171.28 

203.65 

246.25 

281.51 

316.53 

349.17 

382.78 

SGll 

13.73 

53.05 

86.31 

125.25 

160.88 

193.97 

233.29 

271.13 

307.33 

343.34 

376.52 
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TABLE  E-35.  CVP3,  WATER  2,  LOAD  CONDITION  Ib  (Continued) 


SG37-45 


SG37-L 

SG38-T 

SG38-45 


-11.74 


9.98 


-11.76 


10.88 


181.80 


SG23 

-22.84 

SG24 

9.31 

SG25 

28.54 

80.07 

176.32 

110.52 

220.60 

108.80 

234.29 

68.92 

136.70 

22941.8 

22917.6 

96.89 

161.56 

247.04 

353.65 

199.79 

287.83 

86.51 

158.39 

92.28 

186.30 

IfcMitllBEfaEEl 

256.21 

158.85 

268.62 

147.06 

247.43 

IE 


346.39 

452.46 

198.27 

243.91 

514.99 

614.59 

23324.2 

23074,8 

228.31 

289.17 

308.51 

377.12 

605.04  690.25  |  769.94  |  833.32 
557.08  I  667.28  I  111.66  888.77 


'I'l'EiiMBiliiB'fiMI 


1063.53 

588.24 

1210.94 


23168.3  23318.3  23362.5  23394.8  23433.1  23840.2 


355.73  419.42  481.64  546.07  607.37  661.02 


448.02  513.35  583.66  647.15  715.62 


96.4 

73.7 


334.13  424.06 


SG29 

46.05 

SG30 

670.87 

SG31 

-12.91 

SG32-T 

-7.91 

SG32-45 

-22.48 

SG32-L 

13.59 

SG33-T 

11.15 

SG33-45 

-17.92 

SG33-T 

45.95 

SG34-T 

-7.63 

SG34-45 

-33.23 

SG34-L 

23.58 

SG35-T 

62.74 

SG35-45 

70.42 

SG35-L 

86.07 

SG36-T 

-14.57 

SG36-45 

36.74 

SG36-L 

26.46 

436.81 

303.75  380.86 


694.94  I  719.12  |  738.75  760.58 


88.42  129.23 

-97.56  -146.58 
80.92  96.92 

292.33  379.51 


128.42  -182.97 


30.09  32.47 


525.83 

612.31 

583.14 

682.93 

599.10 

709.58 

540.75 

634.20 

158.70 

205.05 

468.70 

546.76 

153.44 

197.56 

-152.59 

-194.67 

151.61 

170.46 

474.83 

551.36 

-216.08 

-263.31 

27.20 

14.35 

707.06 

795.38  887.56  960.45 

791.00 

896.67  999.21  1083.50 

821.16 

928.33  1031.45  1128.46 

730.45 

830.66  919.47  1001.27 

252.13 

305.84  352.93  399.20 

627.03 

712.07  786.09  860.86 

817.70 

836.76  854.72  870.94 

232.82 

267.21  305.87  342.03 

-222.65 

-244.76  -275.76  -291.17 

201.20 

244.96  273.68  307.84 

639.39 

722.11  806.67  866.83 

-308.34 

-345.19  -390.99  -420.65 

154.35 


94.28 

46.83 

-66.45 


9.11 


86.58 

190.08 

-68.91 

69.90 

157.46 


387.83 


164.62 


8.93 


126.26 

294.12 

-106.37 

79.91 

267.45 


382.60 


189.97 


-17.27 


162.05 

390.56 

-151.71 

99.85 

380.97 


-63.19 


161.67 

478.35 

-207.59 

99.20 

501.22 


203.92 

575.05 

-240.20 

89.99 

611.51 


272.46 


171.60 


615.36 

-148.06 

106.70 


220.45 

657.74 

-288.48 

77.01 

719.32 


219.12 


139.48 


700.59 

-192.28 

133.50 


243.40  263.05 
746.49  833.96 
-332.68  -367.65 
70.54  52.70 

828.60  934.75  j 


177.81  145.39 


125.90  103.15 


-150.65 


285.27  293.11 
917.76  986.65 
-411.89  -442.42 

45.27  27.65 
1039.44  1125.17 


103.43  72.97 


88.46  63.49 


SG38-L 

-34.74 

289.14 

377.76 

BiriJiupggEaiasgiCT 

843.70 

921.71 

SG39-T 

-28.12 

-73.05 

-82.05 

-114.50 

-161.24 

|iBEElEybe«BMC| 

-235.39 

-256.89 

-286.74 

-305.20 

SG39-45 

-34.15 

-10.27 

20.86 

49.92 

51.66 

98.41 

113.66 

146.63 

174.36 

SG39-L 

30.62 

■usfisiBIE&i 

298.16 

379.76 

470.33 

552.43 

639.43 

726.29 

SG40-T 

66.22 

43.89 

41.01 

24.10 

-0.74 

-0.56 

-26.31 

-43.46 

-53.03 

-69.26 

SG40-45 

65.01 

254.86 

282.77 

EmiMBEttasi 

403.68 

Eitmi 

SG40-L 

76.02 

157.16 

242,26 

643.58 

730.49 

810.23 

878.21 
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TABLE  E-36.  CVP3,  WATER  2,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

w 

UjJJI 

BliM 

5.00 

7.00 

8.00 

mm 

10.00 

Pressure 

-0.11 

0.81 

mm 

4.41 

foil 

6.13 

7.12 

fsm 

8.82 

360.97 

538.07 

722.42 

919.32 

1080.72 

1246.22 

1622.63 

1851.74 

IrlKiM 

375.68 

548.80 

739.70 

903.28 

1079.66 

1282.76 

1450.97 

1630.61 

1838.89 

IldiiilB 

374.00 

549.91 

724.45 

908.06 

1083.78 

1265.30 

1446.39 

1640.94 

1856.64 

Frame-4 

BfcWM 

349.48 

552.77 

737.46 

910.57 

1094.70 

1248.45 

1453.59 

1641.06 

1820.56 

Frame-5 

-49.03 

201.39 

393.39 

545.20 

738.80 

905.27 

1449.10 

1645.45 

1837.31 

Frame-6 

-17.54 

189.00 

363.47 

541.04 

lr>UrAll 

948.23 

1166.38 

1274.81 

1457.27 

1638.17 

Frame-7 

-164.25 

230.42 

WJi  1  bM 

741.95 

914.69 

1162.45 

1261.19 

1453.80 

2016.03 

Frame-8 

87.21 

250.87 

l&MU 

mgsi 

925.74 

1111.28 

1259.80 

1531.38 

Frame-9 

-70.73 

195.01 

540.76 

736.65 

901.39 

1094.94 

1277.13 

1465.73 

Frame- 10 

87.22 

187.24 

297.32 

594.90 

731.09 

915.75 

1075.53 

1249.93 

1456.17 

1637.62 

1840.70 

Frame- 1 1 

-73.00 

250.90 

347.74 

532.62 

739.86 

903.40 

1081.49 

1275.66 

1854.79 

Frame- 12 

-35.27 

183.52 

374.39 

563.28 

726.72 

1020.12 

1096.54 

1275.85 

1456.11 

1632.06 

1788.34 

[3335^^1 

87.63 

782.59 

1559.96 

2317.50 

3076.72 

3896.22 

4565.30 

5392.45 

6191.44 

6958.09 

7666.68 

7.19 

774.37 

1557.48 

2308.49 

3095.45 

3851.33 

4596.70 

5446.74 

6200.57 

6926.23 

7728.48 

[£^^91111 

-57.87 

780.74 

1522.57 

2320.91 

3106.83 

3834.47 

4622.05 

5421.92 

6170.40 

6931.83 

7678.23 

Hoop-4 

195.02 

759.69 

1557.29 

2312.70 

3079.06 

3959.79 

4846.38 

5429.43 

6328.39 

6887.48 

7691.72 

Hoop-5 

103.32 

881.07 

1528.87 

2301.20 

3087.98 

_ 

3865.25 

4624.57 

5440.48 

6171.83 

6933.14 

8003.77 

Hoop-6 

763.91 

1538.11 

2314.53 

3857.46 

iQQQ 

6148.47 

6945.16 

TOBwEa 

SSESBIH 

6187.08 

7017.86 

SS3189IIIIII 

1574.78 

2317.35 

3875.96 

6178.69 

6752.34 

6161.21 

6874.14 

Hoop- 10 

-18.18 

775.54 

1529.50 

2321.19 

4653.79 

5413.17 

6266.56 

6953.62 

7691.30 

Hoop- 11 

12.96 

776.28 

1535.91 

2310.06 

3086.51 

3850.90 

Mm 

7718.04 

199.73 

727.88 

1537.67 

2315.73 

3086.85 

3864.37 

4687.90 

5406.90 

6200.01 

6933.83 

7719.54 

-7.16 

764.42 

||2|gjyj 

2351.87 

3101.43 

4028.00 

4600.07 

5431.01 

6224.85 

6989.01 

7723.50 

insssEH 

107.13 

772.76 

iMna 

3072.84 

3870.81 

4744.28 

5409.90 

6312.18 

6896.45 

7443.73 

Long-1 

49.86 

1257.28 

4885.92 

6129.44 

7356.47 

8516.27 

9639.56 

10721.9 

11919.8 

Long-2 

■tulil 

1271.83 

2456.20 

3646.64 

4905.59 

6122.26 

7375.39 

8541.16 

9736.09 

10885.3 

11990.6 

MEM 

1392.54 

2459.97 

3777.47 

4912.58 

6061.64 

7245.50 

8484.29 

9645.88 

10859.0 

11939.9 

QQ3IQIIIIIII 

12.97 

1227.36 

4884.49 

6126.54 

12235.2 

-42.57 

1214.64 

3685.89 

4898.01 

6124.75 

12260.9 

-9.14 

1214.90 

12214.1 

Long-7 

19.36 

1212.20 

2435.07 

3683.16 

4905.32 

6121.69 

9805.90 

11117.7 

12210.8 

Long-8 

38.25 

1229.70 

2431.00 

3701.23 

4879.63 

6106.29 

7321.86 

8548.65 

9775.42 

11042.0 

12131.2 

SGI 

83.80 

152.76 

123.23 

133.15 

134.42 

149.85 

138,09 

141.56 

157.69 

199.35 

187.96 

182.46 

lljU^ 

mm 

1807.85 

1871.17 

1951.38 

824.89 

742.12 

868.16 

871.27 

945.81 

978.53 

1028.59 

1036.19 

1054.89 

SG5 

545.92 

325.42 

217.22 

285.79 

241.34 

262.63 

257.88 

265.04 

240.66 

224.37 

211.77 

SG6 

20.69 

41.09 

59.23 

88.39 

110.21 

140.30 

166.69 

193.87 

225.73 

248.08 

277.60 

SG7 

771.33 

539.69 

417.00 

489.86 

448.46 

466.32 

467.51 

477.73 

458.08 

444.11 

431.52 

SG8 

442.62 

273.62 

mmm 

SG9 

73.68 

84.15 

■nrailSI 

146.42 

173.05 

213.49 

245.43 

277.81 

317.61 

342.19 

375.62 

SGIO 

26.43 

64.38 

98.66 

137.78 

165.69 

204.55 

234.78 

266.41 

290.55 

324.71 

342.25 

SGll 

15.75 

36.88 

53.23 

70.32 

92.00 

116.63 

141.79 

166.26 

189.56 

218.02 

237.67 
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TABLE  E-36.  CVP3,  WATER  2,  LOAD  CONDITION  Ic  (Continued) 


SG12 

-15.10 

84.44 

171.42 

262.24 

350.52 

434.85 

517.58 

596.12 

678.49 

752.61 

823.48 

SG13 

1.89 

316.34 

420.67 

844.22 

942.58 

1036.64 

SG14 

-8.74 

324.56 

435.72 

895.45 

SG15 

3.50 

78.19 

138.65 

190.75 

249.99 

305.77 

362.59 

416.23 

471.72 

525.58 

572.71 

SG16 

186.86 

307.35 

406.18 

511.28 

619.46 

720.97 

821.56 

915.94 

1014.08 

1099.96 

1181.91 

SG17 

21696.5 

21688.5 

21783.4 

22020.6 

21917.9 

22146.7 

22138.6 

22254.9 

22438.7 

22677.6 

22813.0 

SG18 

30.86 

93.81 

136.20 

182.33 

231.61 

274.08 

319.57 

363.33 

404.92 

451.68 

488.94 

SG19 

37.79 

125.39 

179.48 

228.08 

273.91 

316.27 

359.86 

402.09 

442.68 

489.19 

lifeUtfel 

SG20 

147.67 

264.53 

354.31 

609.14 

684.91 

758.68 

SG21 

98.53 

198.50 

257.95 

397.95 

432.90 

468.35 

503.24 

537.43 

SG22 

-8.92 

92.25 

155.65 

262.88 

278.00 

304.10 

325.95 

350.66 

SG23 

-22.11 

75.02 

139.27 

307.87 

361.82 

414.41 

465.19 

522.24 

SG24 

14.45 

136.74 

229.63 

673.78 

760.13 

841.94 

29.46 

156.26 

247.87 

346.94 

451.70 

546.93 

642.24 

733.33 

825.42 

909.83 

989.73 

42.49 

155.17 

248.16 

362.16 

465.83 

571.22 

675.39 

777.56 

1074.17 

SG27 

47.78 

157.40 

243.88 

339.52 

438.99 

530.65 

625.19 

713.41 

965.15 

-15.67 

30.68 

76.30 

124.85 

167.54 

210.93 

254.39 

jjgggjggl 

388.20 

SG29 

286.67 

371.16 

680.85 

752.22 

822.75 

SG30 

669.24 

710.88 

726.31 

738.92 

751.93 

766.19 

778.16 

794.89 

810.50 

SG31 

-9.74 

51.55 

80.66 

108.49 

140.69 

167.85 

230.99 

269.85 

SG32-T 

-25.08 

71.48 

207.36 

246.85 

HQUIggl 

332.84 

366.09 

408.98 

SG32-45 

-38.63 

28.58 

95.50 

162.44 

237.71 

302.42 

365.97 

428.58 

495.79 

556.66 

621.24 

SG32-L 

23.13 

269.22 

353.82 

434.75 

514.49 

589.35 

667.64 

735.24 

800.72 

SG33-T 

-3.81 

3.12 

46.58 

77.84 

115.10 

139.67 

157.60 

181.37 

213.32 

233.22 

262.77 

SG33-45 

-9.70 

19.63 

77.54 

113.80 

137.94 

153.56 

161.63 

169.19 

202.91 

SG33-T 

101.36 

185.17 

274.66 

586.20 

692.16 

784.58 

881.83 

964.64 

1044.79 

SG34-T 

-30.33 

11.17 

66.79 

120.17 

172.99 

227.30 

277.17 

327.12 

388.31 

431.74 

488.41 

SG34-45 

-36.45 

42.39 

110.62 

176.86 

232.04 

286.33 

339.10 

395.82 

456.79 

505.51 

^29 

SG34-L 

32.02 

325.85 

409.31 

486.03 

559.89 

631.37 

705.16 

772.77 

SG35-T 

17.83 

65.03 

113.42 

136.74 

179.04 

348.83 

385.40 

436.32 

SG35-45 

50.41 

125,14 

185.72 

424.92 

478.27 

522.66 

566.00 

SG35-L 

100.23 

294.79 

383.76 

464.80 

539.45 

611.25 

681.76 

753.66 

819.36 

881.83 

SG36-T 

-19.53 

migyi 

53.72 

133.22 

228.73 

267.60 

291.07 

326.50 

Em 

270.90 

292.86 

305.76 

317.55 

SG36-L 

582.69 

680.75 

774.39 

870.11 

957.25 

1041.72 

SG37-T 

440.61 

472.62 

442.49 

434.19 

439.10 

438.91 

453.50 

462.67 

SG37-45 

113.07 

234.00 

233.45 

229.45 

232.53 

231.04 

206.63 

287.98 

371.41 

■Sana 

111^211 

940.78 

SG38-T 

40.60 

48.67 

87.01 

132.72 

456.02 

SG38-45 

-54.16 

137.54 

IESE3 

584.58 

SG38-L 

-28.87 

85.67 

169.58 

254.63 

339.94 

417.71 

497.75 

574.04 

652.48 

728.81 

795.90 

SG39-T 

-60.22 

-337 

58.43 

278.91 

409.94 

SG39-45 

-53.07 

177.53 

244.89 

311.92 

378.88 

446.37 

iilfiirl 

SG39-L 

32.27 

136.10 

219.37 

311.38 

396.83 

476.74 

556.91 

635.12 

713.16 

783.05 

SG40-T 

55.37 

96.17 

138.88 

160.63 

198.89 

230.65 

262.58 

294.30 

SG40-45 

55.15 

131.10 

187.32 

232.78 

289.40 

343.77 

401.67 

462.37 

526.50 

581.02 

mm 

SG40-L 

79.85 

163.54 

226.58 

287.97 

357.98 

419.70 

485.89 

552.84 

618.30 

682.00 
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TABLE  E-37.  CVP4,  AIR  1,  LOAD  CONDITION  la 


BtiM 

BliB 

2.00 

3.00 

BUM 

BliW 

7.00 

8.00 

9.00 

10.00 

■WIBM 

1.77 

2.66 

BtliM 

BBB 

6.16 

7.04 

7.92 

8.82 

I^BI 

355.91 

■aastia 

IHBEH 

m 

iBaaBa 

BSid 

363.87 

mm 

beb 

mm 

IMihl 

365.22 

-71.58 

177.04 

359.11 

571.36 

724.31 

910.39 

1086.25 

1264.60 

1451.75 

1632.74 

1869.73 

Frame-5 

-40.97 

202.78 

369.60 

561.44 

728.43 

913.06 

1111.60 

1260.89 

1462.11 

1641.64 

1865.14 

Frame-6 

-47.73 

191.59 

360.10 

563.42 

735.53 

914.93 

1090.91 

1274.46 

1454.79 

1710.57 

1841.47 

Frame-7 

-50.04 

187.85 

361.25 

525.24 

720.75 

903.02 

1125.25 

1281.37 

1442.05 

1637.86 

1823.13 

Frame-8 

49.01 

188.54 

363.47 

537.60 

736.33 

913.25 

1105.99 

1272.25 

1456.84 

1650.71 

1809.96 

Frame -9 

-24.63 

183.25 

366.10 

560.35 

727.18 

906.69 

1112.81 

1271.16 

1453.31 

1866.42 

1820.54 

Frame- 10 

39.67 

174.09 

354.25 

600.76 

718.64 

914.56 

1095.32 

1285.75 

1453.19 

1643.69 

1815.05 

Frame- 11 

-8.34 

194.02 

368.38 

545.33 

704.20 

929.73 

1456.14 

1635.61 

1819.94 

38.85 

167.58 

375.18 

623.48 

725.28 

919.26 

1143.01 

1277.91 

1443.31 

1652.64 

1811.62 

!i3S9EiH 

24.51 

769.36 

1536.12 

2388.50 

3100.14 

3856.85 

4683.00 

5396.58 

6180.04 

6939.60 

7756.17 

-33.16 

796.27 

1564.11 

2343.81 

3113.53 

3831.73 

4630.82 

5384.36 

6190.31 

6933.00 

im.sz 

46.22 

797.35 

1557.10 

2335.41 

3082.94 

3848.86 

4695.13 

5402.39 

6178.08 

6930.96 

7764.57 

-7.16 

807.99 

1563.70 

2324.13 

3098.44 

3855.16 

4635.50 

5421.01 

6197.25 

6936.45 

7775.68 

[USEI^H 

22.46 

514.54 

1555.04 

2352.34 

3101.31 

3858.47 

4631.61 

5395.24 

6208.09 

6937.09 

7808.26 

53.20 

802.36 

1543.96 

2377.23 

3085.59 

3854.09 

4631.37 

5410.12 

6183.32 

6936.18 

7740.82 

-56.64 

800.77 

iSBBHI 

4628.96 

5396.80 

6193.88 

6974.51 

7782.56 

11.63 

768.45 

BOB 

4640.25 

5419.57 

6190.47 

6991.29 

7718.65 

[KSB 

-38.33 

756.72 

mm 

4648.00 

5399.95 

6190.75 

6980.28 

7713.54 

BWfihM 

19.76 

764.27 

1551.99 

2330.98 

4656.19 

5408.39 

6210.10 

6968.98 

7713.41 

BliliBW 

20.85 

768.10 

1548.39 

2327.15 

3107.29 

3858.15 

4631.14 

5395.45 

7708.36 

iHBBi 

B^KBI 

1604.93 

2353.69 

3101.98 

3857.91 

4658.31 

5407.38 

6207.24 

6970.58 

7741.34 

■BBI 

mm 

mm 

3859.41 

4720.23 

5403.48 

6182.13 

6946.48 

7725.67 

BBfl 

WXBSi 

3100.97 

3863.26 

4588.54 

5410.58 

6187.12 

6956.81 

7733.90 

BiSB 

BStBM 

-3.60 

6.02 

14.42 

81.70 

BIB 

146.57 

176.61 

WBW 

BI9 

0.32 

24.96 

2.78 

15.10 

KHEW 

92.74 

-12.46 

-24.69 

130.69 

16.91 

182.10 

-22.25 

-0.22 

82.98 

98.87 

167.40 

BS^I 

-28.38 

164.74 

121.57 

149.18 

-5.59 

-36.77 

177.95 

29.20 

-9.18 

61.59 

462.30 

495.28 

556.57 

514.98 

447.60 

363.04 

387.54 

377.74 

mi 

414.49 

42.08 

66.38 

93.12 

84.62 

72.47 

46.94 

56.66 

43.29 

95.55 

^SSEIIil 

78.23 

100.77 

111.46 

104.35 

111.47 

123.34 

149.44 

151.83 

158.95 

UMM 

2.56 

5.05 

10.02 

10.02 

1.32 

7.54 

2.57 

8.78 

2.57 

-1.16 

mm 

-66.87 

123.49 

187.06 

246.55 

336.56 

393.87 

471.05 

542.05 

sbbh 

-115.10 

-120.38 

-98.52 

27.18 

98.35 

180.45 

357.43 

427.47 

526.95 

602.39 

^bbi 

-305.20 

-301.03 

632.41 

-159.09 

-170.29 

-135.78 

AlJl 

63.42 

158.14 

mm\ 

405.24 

503.71 

582.52 

-122.27 

-73.28 

108.89 

1501.06 

1856.32 

2125.88 

2130.82 

2208.74 

BsEftfel 

10.46 

48.97 

94.45 

181.21 

224.84 

268.39 

313.16 

357.89 

401.96 

^■B 

mm### 

####### 

####### 

####### 

####### 

####### 

###m## 

####### 

####### 

###m## 

###m## 

^bbi 

-184.35 

-181.36 

BflB 

jgm 

bbi 

94.66 

171.98 

228.66 

312.54 

362.62 

-48.26 

-14.89 

BHBl 

lISHHil 

211.03 

258.71 

305.96 

356.49 

401.28 

BE^B 

-55.07 

-105.62 

-113.96 

-126.96 

-134.60 

-145.18 

SGll 

16.79 

18.36 

12.45 

1.47 

-6.01 

-14.77 

-20.12 

-29.31 

-36.09 

-43.33 

-50.03 
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TABLE  E-37.  CVP4,  AIR  1,  LOAD  CONDITION  la  (Continued) 


KHBtl 

30.68 

24.64 

20.76 

16.15 

12.00 

8.59 

5.82 

1.77 

0.89 

-2.02 

46.52 

49.28 

60.82 

58.61 

57.56 

59.94 

67.15 

66.73 

69.53 

78.89 

146.10 

107.11 

117.10 

133.08 

139.75 

49.05 

12.84 

-22.31 

52.47 

46.43 

44.95 

BilBI 

39.84 

32.75 

28.56 

28.38 

26.33 

19.61 

KHBBI 

-0.74 

-18.89 

B^ll 

BifelrAl 

-71.22 

-75.17 

-84.45 

-89.31 

-92.27 

-102.24 

SG18 

20.10 

-37.07 

-59.04 

-134.97 

-160.43 

-182.52 

SG19 

-64.44 

-81.63 

-109.18 

-147.57 

-183.25 

-291.90 

-393.01 

SG20 

bees 

-12.50 

-13.42 

-15.64 

-20.81 

-18.96 

-18.78 

BBBBi 

-18.60 

-36.18 

-49.62 

-68.76 

-86.26 

-106.32 

-119.57 

-137.10 

BBSil 

-180.93 

Tm 

JJJd.LlJJllJill 

TT tT TT  TT  Fl^fTT 

TrTrTrTrrrTrTf 

####### 

1/  If  11  ti  tl  n  ft 
TrTTTT  //  TLTTTr 

trtrTTtrTTtTTr 

####### 

n  If 

wwifmww 

####### 

####### 

wmauM 

It  II  If  11  ft  ft  If 

ffffffWfHf 

SG23 

16.97 

1.47 

-26.76 

-55.34 

-87.06 

-124.68 

-156.39 

-193.32 

-295.15 

SG24 

20.23 

27.42 

25.95 

24.28 

19.12 

13.03 

12.29 

8.43 

-1.90 

BIKd 

15.09 

2.79 

-14.18 

-31.20 

-77.26 

-115.09 

BBiBS 

-154.26 

-155.17 

-153.25 

-158.37 

-153.69 

-151.71 

-154.29 

-149.58 

^mi 

m»M 

BBil 

BBWI 

wsm 

-35.35 

IHBI 

IE8E8I 

BIBSi 

mm 

Uiklil 

112.48 

SG29 

-12.19 

-22.57 

-31.34 

-40.98 

-45.27 

-52.95 

-60.61 

-65.82 

-72.29 

SG30 

-150.69 

-164.69 

-165.04 

-171.51 

-179.50 

SG31 

-104.51 

-91.39 

-95.02 

-108.29 

-127.61 

-148.51 

-156.10 

-181.47 

-199.88 

-216.88 

-227.60 

SG32-T 

6.88 

113.86 

221.24 

320.35 

408.73 

mm 

870.87 

SG32-45 

27.57 

96.79 

166.97 

228.80 

277.58 

BHBHI 

BHHil 

531.27 

SG32-L 

10.28 

32.27 

41.89 

55.82 

61.45 

76.20 

85.54 

SG33-T 

5.53 

323.08 

414.59 

502.94 

587.83 

666.00 

894.64 

SG33-45 

16.76 

82.47 

153.60 

217.87 

265.27 

311.79 

353.44 

399.24 

439.92 

475.35 

516.44 

SG33-T 

-4.05 

BIB 

30.13 

45.80 

50.68 

59.24 

59.33 

57.48 

SG34-T 

-26.32 

BIKfgj 

197.81 

273.23 

497.36 

WBBSffk 

721.25 

SG34-45 

57.63 

lIBBM 

151.81 

185.94 

mm 

282.44 

377.79 

SG34-L 

13.73 

-12.79 

-24.84 

-40.29 

KHRIl 

-57.18 

-83.98 

SG35-T 

32.31 

106.76 

177.75 

516.98 

590.87 

660.69 

IritkUil 

SG35-45 

24.95 

60.20 

87.32 

171.40 

208.94 

235.80 

267.43 

301.40 

21.32 

21.46 

11.67 

-34.00 

-56.00 

-61.68 

-72.74 

wsnsBk 

BSifgi 

528.31 

678.37 

746.77 

816.35 

BIBi 

mmwm 

225.32 

289.76 

321.76 

349.27 

■jeifil 

MBBSl 

BiBjl 

20.97 

15.11 

18.18 

14.92 

SG37-L 

62.26 

64.45 

38.54 

7.54 

-16.84 

-42.10 

-58.32 

-76.72 

-93.41 

-107.98 

-123.58 

SG37-45 

1.08 

22.79 

32.06 

35.40 

49.80 

63.06 

85.08 

98.32 

120.44 

137.63 

155.31 

SG37-T 

36.78 

74.16 

117.46 

150.74 

188.91 

231.19 

276.98 

321.05 

466.82 

SG38-T 

-28.59 

61.80 

154.22 

247.34 

331.56 

BEm 

495.68 

574.07 

654.49 

731.26 

808.18 

SG38-45 

-52.83 

-6.26 

30.36 

71.20 

111.57 

IIBBI 

188.26 

218.57 

252.72 

285.83 

SG38-L 

13.64 

17.55 

10.65 

1.25 

-9.79 

BBHM 

-33.53 

-43.79 

SG39-T 

9.62 

lEBRI 

494.35 

575.76 

652.02 

872.14 

SG39-45 

19.63 

297.59 

346.38 

385.37 

KAfifJ 

SG39-L 

10.37 

32.27 

37.05 

44.79 

47.34 

45.39 

49.01 

49.81 

45.91 

50.87 

47.30 

SG40-T 

25.10 

IBB51 

200.95 

246.05 

287.32 

336.23 

381.00 

434.50 

SG40-45 

6.39 

17.53 

16.25 

15.52 

24.47 

33.42 

52.78 

63.20 

117.81 

SG40L 

9.58 

-11.06 

-39.38 

-69.34 

-96.74 

-121.76 

-135.46 

-154.27 

-170.51 

-182.40 

-193.54 
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TABLE  E-38.  CVP4,  AIR  1,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.02 

0.00 

0.00 

-0.01 

0.00 

0,00 

0.00 

0.00 

0.00 

0.01 

0.00 

-49.99 

-15.80 

8.24 

12.67 

11.37 

-5.07 

-0.37 

3.71 

-3.11 

0.36 

17.13 

-5.77 

-16.98 

-42.61 

-83.36 

254.97 

488.42 

-178.71 

-119.77 

54.70 

-57.40 

-7.97 

-92.83 

74.05 

18.36 

36.74 

75.07 

-70.66 

-31.84 

-41.03 

-32.73 

28.54 

-52.04 

-20.07 

31.14 

4.15 

30.14 

Frame-5 

-58.35 

KBIilil 

15.15 

55.77 

2.72 

-32.57 

-2.02 

57.23 

33.21 

KIM 

-45.81 

-32.75 

-19.52 

68.00 

32.77 

62.55 

38.30 

26.98 

27.11 

UiilEl 

53.37 

-54.13 

-54.54 

79.12 

-39.38 

-55.54 

-11.26 

42.91 

-19.45 

Frame-8 

-20.99 

12,92 

-3.27 

-3.69 

28.32 

39.00 

24.58 

-27.57 

-26.81 

7.27 

Frame -9 

-38.12 

17.18 

-4.50 

-15.36 

22.33 

-3.49 

4.58 

7.54 

8.33 

16.70 

Frame- 10 

-3.88 

3.57 

-2.30 

0.73 

-8.57 

-11.67 

6.62 

2.67 

-6.89 

-5.52 

Frame- 1 1 

-35.83 

26.23 

-14.90 

-20.62 

-36.29 

13.77 

-9.57 

-5.14 

-15.77 

-1.50 

13.43 

Frame- 12 

19.29 

-47.09 

50.97 

-27.57 

25.64 

-56.34 

-4.11 

5.61 

8.56 

2.42 

-13.46 

Hoop-1 

31.87 

50.27 

17.16 

-47.21 

0.61 

-23.30 

50.26 

48.43 

26.36 

7.97 

11.64 

Hoop-2 

-51.23 

-87.38 

33.70 

-56.66 

93.34 

35.50 

-34.97 

58.99 

-65,69 

33.70 

-0.64 

Hoop-3 

-45.02 

-57.31 

51.49 

35.70 

-22.22 

0.60 

5.86 

-9.93 

16.39 

-8.17 

-8.17 

Hoop-4 

-59.03 

-60.89 

-55.33 

63.24 

-18.28 

39.15 

44.70 

133.63 

-81.27 

-62.74 

87.32 

Hoop-5 

-66.84 

-57.73 

-8.53 

-6.70 

-75.97 

-26.75 

-34.04 

93.54 

102.65 

42.51 

31.57 

Hoop- 6 

29.16 

55.06 

-26.33 

53.21 

97.61 

-15.23 

60.60 

-41.13 

53.21 

-44.83 

-46.68 

Hoop-7 

27.45 

-42.02 

-29.22 

36.60 

129.84 

58.53 

-1.80 

3.68 

-31.05 

5.51 

20.14 

Hoop-8 

77.75 

-10.41 

26.33 

-17.76 

-3.06 

-3.06 

4.28 

-32.45 

70.41 

-3.06 

63.07 

Hoop-9 

-43.77 

-49.22 

28.83 

188.53 

-12.92 

83.29 

-16.55 

86.91 

3.42 

-31.07 

19.76 

Hoop- 10 

17.95 

32.41 

5.31 

-9.15 

43.26 

-19.99 

-10.95 

21.57 

-9.15 

12.54 

-12.76 

Hoop-1 1 

-86.14 

4.25 

24.55 

-108.28 

-130.44 

-38.19 

31.92 

-17.89 

-54.79 

20.86 

59.60 

Hoop- 12 

-40.33 

-66.27 

-66.28 

83.79 

78.25 

33.78 

-21.81 

61.57 

-14.40 

-44.04 

-29.22 

Hoop- 13 

-43.96 

-66.23 

30.24 

-43.96 

-51.39 

30.24 

-14.28 

15.40 

-73,65 

15.40 

-43.97 

Hoop- 14 

-147.99 

0.01 

125.84 

-36.99 

303.48 

-125.81 

74,02 

148.03 

148.03 

-133.21 

103.64 

Long-1 

2.41 

1167.82 

2407.72 

3676.46 

4959.61 

6137.04 

7339.70 

8606.89 

9811.09 

10959.7 

11996.5 

Long-2 

-92.11 

1185.89 

2473.75 

3675.34 

4896.65 

6154.93 

7340.50 

8560.20 

9807.76 

1 1039.0 

12064.2 

Long-3 

-27.15 

1136.56 

2426.30 

3668.31 

14894.42 

6145.00 

7366.22 

8605.42 

9730.33 

11113.1 

12170.3 

Long-4 

101.19 

1215.71 

2498.20 

3671.51 

:  4838.83 

6142.91 

7334.22 

8576.77 

9782.82 

11060.6 

12278.2 

Long-5 

464.75 

1470.45 

2327,93 

3644.78 

4960.40 

6160.87 

7377.27 

8583.50 

9794.14 

11068.2 

12295.5 

Long-6 

22.63 

1134.83 

2445.17 

3664.34 

4875.00 

6130.64 

7346.16 

8581.99 

9805.17 

11058.4 

12272.6 

Long-7 

106.72 

1056.64 

2451.84 

3664.17 

4863.44 

6142.27 

7353.42 

8584.42 

9792.33 

11089.0 

12262.1 

Long-8 

-2.41 

1215.91 

2471.52 

3660.00 

4802.49 

6143.88 

7337.33 

8583.86 

9795.10 

11047.1 

12278.9 

SGI 

-60.76 

-48.98 

-61.13 

-74.59 

-86.57 

-123.63 

-160.10 

-175.23 

-240.84 

-273.12 

-304.08 

SG2 

-127.51 

-110.71 

-123.37 

-160.37 

-186.28 

-249.85 

-310.41 

-338.23 

-440.25 

-502.96 

-545.13 

SG3 

-347.17 

-236.18 

-105.04 

-86.32 

18.84 

11.46 

77.88 

160.19 

137.31 

176.27 

217.97 

SG4 

-194.77 

-62.12 

-26.93 

-6.12 

18.06 

5.95 

6.91 

29.62 

-15.24 

-27.91 

-17.13 

SG5 

-23.01 

-16.11 

-26.78 

-84.31 

-17.44 

-145.73 

-240.17 

-342.84 

-451.20 

-517.86 

-558.33 

SG6 

-27.80 

-36.37 

-44.79 

-59.35 

-71.88 

-87.09 

-101.96 

-113.85 

-133.70 

-149.60 

-160.52 

SG7 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

SG8 

-194.54 

-180.57 

-165.84 

-202.65 

-221.81 

-266.00 

-304.24 

-318.26 

-385.24 

-430.19 

-457.43 

SG9 

-52.52 

-60.13 

-64.14 

-80.89 

-93.91 

-109.88 

-125.28 

-137.01 

-157.82 

-174.72 

-187.00 

SGIO 

-51.18 

1.56 

47.25 

78.37 

122.83 

148.85 

187.02 

224.67 

254.55 

285.57 

323.57 

SGll 

18.76 

60.79 

109.54 

154.81 

204.37 

250.17 

296.46 

341.53 

387.30 

432.93 

474.65 

E-72 


TABLE  E-38.  CVP4,  AIR  1,  LOAD  CONDITION  lb  (Continued) 


SG12 

31.78 

96.74 

175.20 

251.10 

332.42 

iBHHl 

638.15 

711.18 

782.34 

SG13 

48.07 

380.32 

500.59 

mm 

707.07 

813.24 

916.58 

1019.11 

1114.54 

285.40 

371.28 

859.76 

973.94 

1082.80 

1200.76 

1288.41 

1384.42 

43.66 

85.53 

lEgiaa 

286.61 

336.56 

384.91 

435.58 

485.38 

530.34 

42.63 

109.67 

422.95 

499.53 

576.13 

654.88 

728.04 

799.34 

SG17 

-57.21 

30.78 

E^l 

215.16 

403.26 

495.03 

587.00 

683.00 

780.37 

864.39 

SG18 

21.79 

77.75 

134.58 

197.04 

257.49 

445.25 

513.27 

580.79 

639.44 

SG19 

-53.68 

36.55 

127.14 

215.72 

309.50 

mm 

566.41 

656.66 

742.37 

821.16 

SG20 

78.95 

170.39 

256.31 

349.09 

430.80 

BBBgi 

598.03 

685.81 

767.74 

844.44 

SG21 

-23.65 

60.68 

125.66 

228.25 

271.18 

363.08 

416.12 

459.99 

503.64 

####### 

####### 

,j/  n  n  Jt  li  tut 

wmmmw 

####### 

####### 

####### 

####### 

####### 

493.05 

675.67 

767.53 

860.22 

SG24 

28.33 

115.55 

217.13 

309.71 

413.56 

685.07 

777.09 

868.10 

954.42 

SG25 

24.98 

131.83 

245.36 

362.87 

492.38 

604.90 

721.73 

835.57 

953.40 

1062.28 

1166.80 

SG26 

-151.85 

-53.54 

160.63 

583.01 

684.02 

787.33 

883.19 

SG27 

23.17 

164.35 

239.01 

321.99 

391.27 

463.48 

534.85 

609.50 

681.08 

750.57 

SG28 

116.14 

154.62 

247.82 

299.63 

440.96 

492.01 

540.89 

588.25 

40.15 

90.26 

140.48 

199.38 

248.51 

302.40 

355.60 

411.36 

465.32 

518.50 

SG30 

-147.28 

-112.73 

-73.82 

-33.54 

8.36 

46.95 

86.68 

125.56 

164.93 

204.41 

242.87 

SG31 

-100.99 

-72.36 

-33.43 

-9.54 

27.50 

58.45 

92.12 

130.05 

158.00 

198.76 

233.96 

SG32-T 

2.52 

-22.27 

-47.10 

BHBl 

-120.10 

-143.67 

-167.32 

-191.04 

-212.42 

-233.69 

SG32-45 

31.92 

69.19 

107.33 

241.52 

323.40 

364,95 

399.66 

434.53 

SG32-L 

19.47 

107.00 

200.64 

473.88 

562.58 

650.13 

822.97 

905.41 

SG33-T 

1.57 

-244.61 

-301.53 

-357.45 

-413.73 

-465.97 

-516.96 

-566.64 

SG33-45 

16.66 

mm 

-15.84 

-34.50 

-68.73 

-91,05 

-117.39 

-138.15 

-165.70 

-189.57 

SG33-T 

3.49 

91.45 

mm 

278.50 

kimii 

463.26 

551.75 

731.49 

816.02 

901.22 

SG34-T 

-29.38 

-62.16 

-96.56 

-131.58 

-239.39 

-376.55 

SG34-45 

63.90 

84.12 

103.77 

125.11 

lEHHM 

193.01 

284.14 

SG34-L 

20.79 

111.97 

206.66 

299.54 

398.94 

488.69 

mm 

944.02 

SG35>T 

31.08 

2.39 

-20.69 

-45.30 

-70.28 

-90.86 

-112.48 

-135.94 

-156.46 

-180.07 

-201.94 

SG35-45 

33.99 

57.31 

84.32 

110.98 

BtBHil 

172.78 

198.95 

223,73 

285.48 

312.47 

SG35-L 

29.65 

121.68 

215.93 

495.35 

587.76 

676.56 

772.39 

862.33 

947.16 

SG36-T 

7.69 

-451.87 

SG3645 

-1.22 

-18.44 

SG36-L 

33.40 

142.98 

258.21 

372.56 

494.38 

595.37 

803.39 

1104.64 

SG37-L 

88.30 

167.38 

256.70 

354.59 

459.38 

549.65 

648.71 

739.79 

842.99 

938.22 

1031.94 

SG37-45 

8.10 

8.42 

14.43 

2.18 

-14.02 

-16.45 

-26.50 

-36.18 

-42.51 

-47.06 

-52.52 

SG37-T 

35.01 

12.89 

-15.97 

-43.83 

-75.82 

-102.90 

-131.76 

-188.50 

-218.26 

-248.01 

BhBKbI 

-236.95 

-304.70 

-338.60 

-371.39 

13.54 

133.28 

198.49 

232.90 

269.43 

212.80 

597.02 

689.95 

783.70 

877.67 

967.71 

SG39-T 

6.54 

-22.10 

-47.06 

-74.55 

-104.46 

-127.44 

-202.55 

-226.15 

-248.34 

SG39-45 

29.79 

85.71 

110.48 

143.20 

181.31 

280.56 

321.57 

359.35 

mm 

534.12 

617.93 

705.91 

791.09 

874.40 

4.83 

jj^^i 

BBB9 

Ba 

BHBjl 

-59.64 

-73.84 

-89.59 

-107.66 

-124.39 

SG40-45 

12.42 

31.96 

75.08 

105.77 

142.67 

183.41 

218.30 

255.96 

293.20 

335.19 

SG40L 

18.90 

91.79 

170.34 

250.72 

341.14 

418.78 

501.54 

584.35 

671.98 

754.66 

836.29 

E-73 


TABLE  E-39.  CVP4,  AIR  1,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

9.00 

10.00 

Pressure 

-0.03 

0.87 

1.77 

2.62 

3.52 

4.39 

5.28 

6.15 

7.91 

8.79 

WAmlik 

145.41 

533.07 

723.31 

895.33 

1088.26 

1271.47 

1462.68 

1618.30 

1808.89 

179.79 

PSHBW 

532.05 

706.31 

902.36 

1279.60 

1451.37 

ni 

1796.97 

wEiig 

183.66 

539.75 

■EwBil 

1821.81 

BlifAl 

179.45 

543.75 

Klill 

IMliVJ 

1817.71 

Frame-5 

-38.72 

184.49 

376.16 

547.60 

710.87 

911.34 

1096.28 

1287.16 

1449.68 

1632.16 

1818.26 

Frame-6 

7.35 

183.78 

369.96 

544.84 

1070.72 

1285.06 

1456.10 

1648.61 

1814.09 

Frame-7 

14.25 

173.23 

388.59 

556.00 

725.95 

911.91 

1264.17 

1483.37 

1829.56 

Frame-8 

-81.27 

175.65 

356.36 

731.20 

Mm 

1094.26 

1273.99 

1439.61 

1648.61 

1809.50 

Frame-9 

33.31 

180.64 

358.90 

776.00 

1813.04 

Frame- 10 

188.30 

178.42 

376.41 

533.36 

737.62 

1821.48 

Frame- 11 

-34.63 

179.68 

533.39 

1089.76 

1287.54 

1435.78 

1638.67 

1809.41 

192.68 

ItHBrl 

555.75 

1075.90 

1283.11 

1434.65 

1657.42 

1795.57 

Hoop-1 

30.03 

776.79 

1558.34 

2301.58 

3838.85 

4656.79 

6164.11 

6930.40 

BBgig 

iiSBSQH 

1540.77 

2290.93 

IBEnEB 

3837.53 

6205.38 

6933.00 

-55.56 

1543.22 

2312.12 

kliklEkl 

3824.67 

6201.52 

6980.10 

1536.07 

2271.78 

3351.63 

3835.17 

4629.47 

5401.94 

6184.90 

6954.97 

789.82 

3264.72 

3796.89 

6195.95 

6993.59 

7704.37 

KflBEl 

ugy 

IRWH 

2323.10 

3083.12 

3834.12 

4636.46 

5392.93 

7724.18 

MMi 

KgBM 

IBHBl 

2312.90 

3171.91 

3839.19 

4750.98 

5412.71 

7740.51 

^^01 

BSnCM 

IBHnSl 

2392.06 

3097.07 

3898.59 

4632.90 

5412.23 

7725.99 

BSSiSfli 

1558.87 

2304.84 

3106.76 

3833.45 

4624.41 

5428.99 

6143.56 

6919.69 

7702.65 

764.19 

1553.79 

2310.87 

3109.20 

3876.01 

4648.96 

5401.16 

6195.64 

6924.92 

7691.73 

760.64 

1546.55 

2301.09 

3101.45 

3847.46 

4640.37 

5399.14 

6195.58 

6932.82 

7719.42 

Hoop- 12 

-51.44 

773.04 

2331.22 

3086.85 

3858.30 

4650.90 

5422.20 

6192.42 

7014.35 

7711.69 

Hoop- 13 

-110.73 

750.06 

2323.29 

3844.95 

4660.86 

5425.75 

6241.50 

6990.31 

7710.83 

Hoop- 14 

96.21 

769.70 

1561.59 

2316.48 

HBfilSSi 

3856.24 

4647.75 

5417.98 

6194.52 

6956.12 

7726.50 

Long-1 

-18.01 

2454.83 

3676.46 

6131.62 

7352.64 

8635.54 

9834.13 

11015.1 

12230.8 

-76.10 

1248.86 

2417.30 

3746.82 

7335.33 

8616.77 

9803.09 

11014.5 

12252.8 

1195.41 

3653.63 

4937.98 

6133.38 

7324.37 

8643.21 

9815.00 

11061.9 

12260.8 

assiH 

1219.44 

3621.13 

7360.34 

8589.79 

9805.83 

1413.02 

3740.33 

7348.85 

mm 

WSKM 

1228.55 

3710.53 

7370.21 

8573.34 

9805.40 

12227.7 

m^m 

1202.81 

2477.02 

3819.72 

4910.45 

Long-8 

1212.30 

2471.77 

3707.24 

4892.75 

6079.87 

7347.05 

8565.13 

9802.82 

11021.1 

12232.9 

SGI 

20.68 

-63.55 

-98.38 

-44.57 

30.45 

35.60 

83.72 

102.88 

113.22 

140.85 

184.92 

gggi 

-121.75 

BSIHI 

-67.65 

-20.47 

-11.07 

-14.89 

0.73 

46.59 

B3BBI 

-247.44 

wsm 

429.61 

594.70 

731.21 

820.61 

936.61 

1066.64 

-68.58 

-106.62 

-81.47 

1B5IS1 

223.44 

315.12 

376.77 

411.03 

462.77 

540.40 

-20.81 

-134.09 

ogg 

276.42 

305.71 

270.37 

306.22 

327.87 

337.39 

-19.48 

1.02 

25.34 

55.43 

85.09 

111,61 

142.40 

168.74 

196.95 

222.91 

254.99 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

SG8 

-101.86 

-185.03 

-224.78 

-179.17 

-138.71 

-138.84 

-99.34 

-58.43 

-54.01 

-39.29 

11.51 

SG9 

-39.94 

-23.28 

0.76 

34.63 

67.52 

98.38 

132.83 

163.27 

194.94 

223.76 

SGIO 

-42.48 

-0.47 

35.09 

69.37 

101.27 

167.15 

198.86 

229.69 

261.40 

SGll 

23.57 

66.43 

106.34 

144.99 

177.97 

218.05 

253.91 

292.09 

329.78 

365.37 

E-74 


TABLE  E-39.  CVP4,  AIR  1,  LOAD  CONDITION  Ic  (Continued) 


IBICT 

172.90 

246.92 

311.64 

383.27 

452.49 

523.98 

593.86 

662.93 

733.20 

^[^■1 

lEIilfSI 

262.69 

380.52 

483.65 

589.43 

691.99 

796.93 

897.24 

998.29 

1100.46 

270.36 

373.38 

493.60 

711.72 

935.81 

805.04 

814.73 

860.72 

953.37 

1056.05 

1139.04 

42.29 

101.21 

151.14 

195.03 

232.00 

278.37 

319.11 

362.10 

406.00 

448.16 

SG16 

42.92 

111.40 

181.17 

252.69 

314.43 

384.40 

449.94 

516.49 

581.12 

644.40 

BiBfBl 

SG17 

-60.31 

25.82 

104.28 

190.67 

271.23 

355.08 

435.55 

522.88 

604.62 

688.08 

SG18 

21.75 

69.31 

110.17 

148.67 

184.92 

225.39 

264.00 

309.11 

352.39 

396.99 

tlMfel 

-59.25 

14.18 

74.84 

132.01 

179.90 

236.29 

286.10 

341.93 

394.13 

446.80 

497.71 

-9.91 

86.36 

171.36 

256.23 

334.56 

417.13 

495.76 

576.47 

654.15 

730.60 

808.48 

195.86 

227.21 

260.16 

292.42 

324.81 

353.02 

S^SHI 

mimma 

M4J.  II  fi  If  n  If 

ffffwtmffw 

21.21 

97.02 

163.98 

229.51 

281.32 

344.56 

401.27 

459.90 

518.61 

577.23 

SG24 

wmMAm 

218.67 

310.94 

389.48 

478.15 

562.17 

643.08 

727.63 

809.45 

SG25 

19.95 

IRMl 

BtHBi 

428.47 

534.24 

633.14 

732.79 

830.56 

925.38 

1019.27 

BECTatl 

-51.89 

256.90 

362.14 

463.25 

563.86 

661.07 

757.04 

EBBggi 

90.35 

289.25 

357.78 

421.29 

482.97 

544.01 

603.84 

HI 

IhtfAl 

162.79 

IMEI 

294.51 

341.09 

381.85 

426.21 

471.39 

517.96 

mm 

-9.47 

36.14 

77,40 

122.06 

162.68 

209.93 

255.21 

299.87 

343.85 

387.77 

-144,94 

-36.83 

-2.85 

28.12 

130.80 

166.52 

SG31 

-83.41 

-56.60 

-30.67 

-9.04 

21.50 

40.23 

67.51 

94.21 

118.91 

147.32 

SG32-T 

-5.61 

89.39 

167.85 

225.93 

284.23 

336.38 

385.68 

430.96 

479.11 

519.36 

BSnBl 

SG32-45 

26.17 

140.23 

240.73 

331.22 

408.58 

487.45 

561.19 

631.51 

703.26 

773.57 

HI 

SG32-L 

20.69 

124.36 

219.99 

314.90 

398.61 

485.92 

568.79 

652.24 

731.17 

809.07 

HI 

SG33-T 

-9.28 

59.30 

114.19 

148.58 

188.24 

220.95 

254.71 

284.71 

319.76 

346.22 

373.03 

SG33-45 

17.60 

89.80 

139.25 

167.94 

193.69 

211.78 

231.10 

248.45 

266.49 

283.97 

295.29 

RliflSI 

398.94 

489.86 

575.73 

661.06 

742.24 

822.35 

904.48 

SG34-T 

BHHW 

149.78 

195.39 

243.62 

287.50 

336.74 

379.59 

425.12 

SG34-45 

IBHBl 

280.61 

342.36 

400.87 

455.00 

512.38 

562.79 

617.40 

SG34-L 

345.42 

426.53 

661.91 

737.22 

815.48 

SG35-T 

14.25 

81.58 

134.34 

169.50 

211.83 

251.82 

295.01 

335.79 

382.92 

422.72 

464.04 

SG35-45 

17.28 

91.08 

157.82 

208.86 

mm 

376.47 

428.96 

485.36 

533.80 

586.67 

117.89 

199.49 

281.39 

358.74 

515.97 

595.90 

671.66 

746.55 

823.07 

WifW 

63.88 

116.72 

151.29 

189.08 

BHBfl 

248.93 

275.72 

306.99 

330.80 

354.48 

iWSM 

57.17 

112.82 

147.81 

175.50 

KiBlEl 

233.00 

254.70 

279.42 

297.22 

317.86 

138.91 

251.77 

366.37 

664.78 

759.33 

849.19 

937.76 

1028.75 

SG37-L 

58.63 

147.02 

218.91 

293.38 

361.85 

441.86 

517.53 

595.61 

671.79 

747.47 

825.55 

SG37-45 

-4.70 

33.06 

53.35 

50.79 

48.86 

56.05 

59.83 

64.28 

72.82 

76.48 

81.59 

SG37-T 

76.68 

78.25 

88.37 

100.32 

113.27 

128.79 

147.83 

164.35 

178.85 

SG38-T 

-33.38 

33.33 

97.42 

152.06 

262.79 

415.49 

460.34 

506.86 

SG38-45 

BE 

101.28 

175.29 

§mi 

531.32 

596.52 

665.93 

SG38-L 

19.64 

197.64 

285.06 

682.63 

760.35 

839.66 

SG39-T 

-2.29 

90.68 

170.25 

228.38 

287.94 

338.33 

389.01 

434.92 

484.60 

527.53 

567.54 

SG39-45 

20.04 

117.24 

210.63 

291.25 

359.90 

443.87 

517.71 

584.85 

658.47 

721.42 

788.27 

SG39-L 

23.78 

116.58 

199.23 

287.59 

364.79 

450.55 

529.87 

608.76 

684.93 

758.79 

838.05 

SG40-T 

13.60 

44.28 

71.86 

89.02 

116.22 

139.96 

167.33 

196.00 

229.25 

258.99 

284.79 

SG40-45 

4.74 

45.30 

92.99 

136.64 

176.82 

237.10 

290.77 

342.83 

401.68 

453.51 

507.86 

SG40L 

17.44 

69.69 

122.12 

181.30 

239.00 

307.68 

373.77 

442.26 

510.80 

577.60 

648.60 

E-75 


TABLE  E-40.  CVP4,  AIR  2,  LOAD  CONDITION  la 


0.00 

3.00 

4.00 

5.00 

BSfM 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.02 

2.64 

3.54 

4.42 

BSHiB 

6.16 

7.03 

7.90 

8.79 

2.98 

546.99 

719.70 

902.12 

1278.32 

1455.90 

1611.61 

-125.70 

183.17 

352.48 

558.11 

907.75 

1263.84 

1465.44 

1601.75 

KHBBl 

188.70 

362.55 

560.29 

721.71 

BBBil 

1278.74 

1451.90 

1627.52 

KnBM 

541.99 

732.47 

BIBI 

1086.21 

1275.20 

1436.07 

1625.27 

1811.77 

Frame -5 

-34.89 

167.13 

368.64 

549.29 

762.47 

mm 

1139.17 

1295.66 

1442.98 

1618.64 

1808.87 

Frame-6 

29.77 

554.95 

735.10 

906.16 

1112.90 

1308.68 

1452.96 

1635.33 

1864.29 

Frame-7 

14.45 

222.47 

436.15 

533.22 

963.34 

1282.68 

1438.49 

1647.32 

IBiHRBI 

Frame-8 

23.94 

1458.44 

1642.95 

IHCTH 

Frame-9 

9.11 

258.46 

398.33 

549.19 

749.25 

932.95 

1275.97 

mm 

IHiWBH 

Frame- 10 

-16.40 

mm 

Bsa 

1437.57 

1677.25 

1808.44 

Frame- 1 1 

-22.61 

216.16 

379.36 

560.01 

725.64 

911.06 

1828.77 

Frame- 12 

-53.85 

179.87 

369.09 

545.00 

755.81 

927.95 

1265.38 

1434.54 

1646.56 

1794.58 

769.21 

1556.66 

2347.09 

3083.59 

3891.12 

4624.15 

5416.81 

6169.61 

6939.60 

7708.05 

732.88 

1540.93 

2330.22 

3057.50 

3879.87 

4645.28 

5431.35 

6167.39 

6927.58 

7709.77 

779.65 

1550.39 

2341.49 

3093.47 

3881.61 

4633.71 

5421.69 

6155.79 

6945.00 

7725.75 

87.33 

689.28 

1691.86 

2299.11 

3078.06 

3861.88 

4655.88 

5402.48 

6151.56 

6947.56 

7710.53 

mm 

5404.36 

6168.58 

6984.48 

7705.92 

Hoop-6 

58.76 

739.32 

1538.72 

2318.94 

3085.59 

3866.34 

5404.57 

6178.39 

6952.82 

7729.42 

Hoop-7 

-42.02 

701.91 

1629.09 

5418.73 

6172.53 

6967.20 

7718.29 

Hoop-8 

-25.10 

665.51 

5419.03 

6182.50 

6939.86 

7725.99 

Hoop-9 

-32.88 

5415.75 

6164.72 

6971.20 

7722.61 

Hoop- 10 

-16.37 

2337.98 

3120.35 

3873.81 

6173.34 

6947.30 

7698.96 

SSBsBDIIl 

2299.25 

3101.76 

3882.13 

6183.89 

6942.74 

7719.42 

HSB51BI 

2375.69 

3101.98 

4636.08 

5414.25 

BBHEB 

KEBBRl 

2308.45 

3109.90 

mEi 

2323.88 

3123.17 

{2[S§Bllli 

-19.22 

-3.60 

-69.93 

81.65 

-67.48 

77.97 

-29.26 

-42.82 

133.42 

Long-3 

45.05 

-19.80 

42.61 

-23.48 

-22.25 

32.81 

153.94 

191.91 

222.48 

Long-4 

-12.78 

-17.58 

303.91 

36.41 

12.41 

-31.98 

4.01 

108.39 

546.82 

528.40 

429.31 

461.12 

369.20 

360.63 

431.68 

45.73 

29.92 

42.08 

80.97 

KHBM 

BEISM 

136.42 

147.08 

138.78 

137.60 

148.27 

151.86 

154.22 

19.97 

13.75 

17.49 

15.00 

21.21 

31.16 

28.67 

24.94 

17.49 

19.97 

SGI 

KHKSl 

-50.11 

-20.06 

35.43 

120.22 

180.90 

254.28 

352.88 

393.44 

523.46 

mm 

KHBBI 

BSflBW 

9.49 

105.91 

176.32 

261.69 

379.29 

431.47 

592.67 

^3H|| 

BEB 

BBIilSi 

BffiKEl 

-108.71 

135.70 

434.91 

593.34 

liiifHMl 

K5GB1 

-5.34 

192.84 

435.36 

584.14 

605.78 

37.12 

BEHM 

152.29 

265.06 

389.59 

506.83 

597.77 

687.42 

839.36 

867.09 

SG6 

-15.06 

99.12 

142.96 

185.37 

315.46 

365.26 

405.40 

SG7 

####### 

####### 

####### 

####### 

wnimiM 

mmm# 

####### 

Esa 

SG8 

-68.76 

-167.43 

-141.64 

-85.69 

-17.94 

43.18 

100.62 

188.96 

239.77 

365.71 

384.09 

SG9 

-31.51 

-6.77 

33.62 

80.05 

126.64 

172.83 

217.78 

266.91 

312.19 

367.65 

408.41 

SGIO 

-44.30 

-53.70 

-65.51 

-78.85 

-89.39 

-104.13 

-115.80 

-126.44 

-137.05 

-148.42 

-169.85 

SGll 

21.83 

19.65 

14.39 

7.47 

-4.12 

-12.06 

-21.61 

-30.20 

-34.63 

-43.91 

-49.90 

E-76 


TABLE  E-40.  CVP4,  AIR  2,  LOAD  CONDITION  la  (Continued) 


SG12 

34.11 

27.74 

27.60 

23.96 

21.69 

17.45 

11.92 

10.81 

8.41 

7.35 

2.27 

SG13 

69.07 

49.53 

52.98 

50.54 

54.03 

57.36 

58.05 

66.43 

70.07 

80.17 

MflEMI 

148.48 

131.69 

159.09 

270.90 

6.39 

22.98 

40.17 

Eiiiyi 

61.09 

52.19 

37.89 

46.45 

49.91 

39.86 

35.21 

KifM 

23.60 

SG16 

45.19 

15.98 

6.63 

1.51 

MEM 

-17.24 

SG17 

-44.71 

-70.58 

-72.90 

-82.02 

-86.15 

-88.30 

-90.05 

-96.62 

SG18 

24.75 

15.46 

-5.46 

-32.13 

-57.68 

-82.20 

-107.16 

SG19 

-54.46 

-78.88 

-106.80 

-144.88 

-181.99 

-215.93 

-254.46 

-287.64 

-317.42 

-353.72 

-385.82 

-6.59 

-9.55 

-9.18 

-13.80 

-13.61 

-18.61 

-14.17 

SG21 

-40.25 

-47.61 

-67.15 

-83.53 

WBBSik 

BEHBI 

WBSBSk 

-180.06 

####### 

####### 

####### 

SG23 

19.18 

-7.39 

-34.15 

-71.61 

-96.69 

-ni.i\ 

-166.09 

-231.76 

-271.64 

-301.88 

SG24 

29.28 

25.22 

29.09 

19.87 

17.83 

15.62 

7.51 

6.95 

5.11 

4.92 

0.13 

21.90 

14.82 

6.44 

-14.19 

-29.17 

-73.22 

-83.95 

-98.99 

-111.56 

-153.38 

-153.23 

-158.23 

-159.68 

BBilB 

-157.22 

-148.43 

-139.02 

-142.29 

21.53 

19.17 

9.83 

3.92 

113.27 

118.44 

116.23 

112.50 

113.27 

IRSBI 

106.59 

1B3BM 

104.38 

IBMl 

SG29 

-4.30 

-10.16 

-15.01 

-24.57 

-31.63 

-53.06 

-71.85 

SG30 

-168.69 

-158.88 

-161.96 

-169.55 

-175.51 

-177.86 

-182.94 

-187.68 

-189.48 

-196.24 

-196.63 

-87.26 

-87.44 

-108.31 

-132.74 

-140.94 

-164.19 

-176.36 

-193.48 

-213.34 

-228.37 

115.34 

220.38 

650.06 

724.93 

794.86 

869.46 

BBBW 

99.05 

164.18 

217.19 

278.57 

MM 

412.56 

453.05 

493.17 

531.76 

^^S9i[ 

30.60 

43.95 

50.42 

63.38 

69.35 

71.58 

80.50 

82.87 

89.67 

86.92 

SG33-T 

-11.57 

322.95 

418.90 

592.62 

669.78 

746.81 

818.43 

895.47 

SG33-45 

18.58 

88.63 

151.74 

208.06 

269.60 

401.59 

441.17 

480.42 

516.41 

SG33-T 

15.21 

53.92 

52.76 

59.26 

58.80 

64.76 

58.05 

SG34-T 

-27.68 

351.93 

iEHHl 

500.16 

572.83 

645.37 

721.00 

SG34-45 

47.24 

219.09 

mm 

278.26 

309.62 

341.94 

375.49 

SG34-L 

26.95 

15.08 

3.26 

-32.54 

-47.85 

-55.43 

-61.99 

-69.73 

-80.33 

SG35-T 

13.65 

106.05 

177.62 

245.50 

310.46 

382.11 

451.38 

517.89 

mm 

731.00 

SG35-45 

12.60 

53.81 

87.63 

118.07 

140.62 

181.82 

204.02 

235.27 

266.35 

295.98 

329.81 

SG35-L 

33.54 

-43.01 

-69.31 

SG36-T 

-1.80 

602.34 

814.73 

SG36-45 

-8.10 

110.87 

1H3BB 

252.89 

346.17 

SG36-L 

45.12 

25.50 

29.23 

25.92 

29.42 

22.85 

25.45 

19.45 

SG37-L 

53.60 

mm 

9.70 

-13.46 

-34.28 

-57.86 

-75.65 

-90.09 

-107.94 

-123.11 

SG37-45 

-10.63 

17.19 

35.14 

43.96 

48.72 

70.35 

80.68 

96.79 

116.25 

127.78 

152.01 

SG37-T 

22.85 

76.75 

117.63 

157.02 

196.36 

237.93 

283.87 

324.18 

371.16 

411.49 

465.77 

63.63 

156.22 

247.91 

335.93 

418.73 

500.59 

577.78 

654.69 

729.77 

808.23 

BE3I 

215.28 

250.05 

280.76 

316.62 

11.73 

6.70 

MEM 

BES3I 

-26.80 

-49.81 

-57.96 

-66.22 

-75.99 

SG39-T 

-5.22 

116.26 

221.52 

319.81 

411.89 

496.00 

578.40 

653.52 

726.56 

796.23 

SG39-45 

8.94 

79.78 

148.42 

202,49 

248.64 

304.75 

341.19 

384.75 

425.18 

462.04 

SG39-L 

26.06 

31.72 

40.59 

42.26 

46.15 

52.75 

44.54 

49.04 

51.17 

56.37 

52.52 

SG40-T 

17.43 

60.90 

95.58 

128.13 

165.01 

203.32 

250.10 

291.19 

337.54 

378.70 

SG40-45 

-0.37 

9.13 

20.82 

21.19 

23.20 

42.19 

49.68 

65.03 

82.56 

94.27 

SG40-L 

22.73 

-7.59 

-32.98 

-67.34 

-91.64 

-109.34 

-132.36 

-147.71 

-185.52 

E-77 


TABLE  E-41 .  CVP4,  AIR  2,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

2.67 

4.40 

5.29 

6.16 

7.06 

7.92 

8.82 

Frame- 1 

182.69 

375.10 

557.01 

725.80 

894.64 

1092.60 

1277,42 

1446.76 

1639.56 

1831.36 

Frame-2 

374.36 

561.17 

740.08 

1114.94 

1285.54 

1442.41 

1664.42 

1829.84 

Frame-3 

82.80 

172.38 

348.08 

552.95 

729.44 

911.17 

1090.68 

1269.27 

1453.11 

1648.18 

1816.45 

MllU 

Kcwiaa 

722.99 

1099.37 

1274.31 

1449.38 

1642.59 

1826.15 

ItHiill 

MZfaiaii 

768.52 

876.13 

1090.24 

1291.32 

1449.40 

1653.23 

1823.26 

Frame -6 

61.86 

184.49 

lifiill 

729.15 

900.63 

1097.01 

1272.13 

1440.51 

1643.86 

1830.81 

10.72 

196.08 

B33BS1 

776.07 

981.64 

1076.22 

1244.20 

1451.56 

1668.05 

1838.85 

6.44 

203.65 

BiSI 

KHEH 

774.40 

1043.46 

1125.84 

1264.36 

1449.13 

1629.24 

1870.43 

-5.16 

210.78 

BSiBH 

1078.88 

1264.92 

1450.79 

1645.77 

1867.89 

Frame- 10 

7.42 

178.87 

345.47 

563.78 

753.28 

982.81 

1080.74 

1262.36 

1485.08 

1701.42 

1832.49 

Frame- 11 

-29.63 

191.95 

352.92 

561.43 

712.86 

913.86 

1086.94 

1267.87 

1450.18 

1648.36 

1815.05 

Hsa 

-23.01 

255.41 

356.00 

555.21 

708.18 

958.42 

1079.96 

1256.15 

1439.05 

1648.36 

1842.98 

Hoop-1 

26.36 

815.34 

1552.98 

2334.92 

3109.03 

3852.11 

4649.43 

5402.64 

6182.50 

6951.33 

7743.29 

Hoop-2 

-110.87 

881.20 

1551.77 

2332.73 

3082.49 

3839.72 

4637.59 

5412.01 

6216.23 

6955.38 

7729.91 

Hoop-3 

0.60 

783.31 

1550.39 

2345.70 

3101.94 

3849.63 

4647.29 

5371.33 

6175.19 

6977.29 

7761.06 

28.04 

798.72 

1526.96 

2316.48 

3107.40 

3829.99 

4638.74 

5410.43 

6175.64 

6963.08 

7734.93 

6.05 

787.92 

4669.41 

5399.43 

6186.84 

6976.06 

7746.29 

776.47 

1562.77 

2330.73 

3088.98 

3830.81 

4632.76 

5386.61 

6187.64 

6981.27 

7729.73 

^QSSIIIIII 

KHBW 

1568.76 

3091.78 

3828.61 

4694.31 

5393.68 

6170.73 

6947.78 

7735.03 

Hoop- 8 

BBBl 

856.54 

1554.50 

2355.33 

3127.08 

3891.24 

4632.90 

5381.76 

6153.73 

6940.56 

7778.20 

Hoop-9 

798.39 

2339.32 

3105.56 

3886.09 

4635.30 

5395.24 

6194.38 

6933.78 

7748.80 

ES9 

1535.73 

2347.01 

3066.45 

3868.78 

4656.19 

5400.08 

6217.32 

6969.68 

7750.32 

22.70 

731.12 

1544.70 

2334.30 

3113.14 

3865.91 

4634.83 

5394.37 

6188,20 

6967.42 

7744.18 

Hoop- 12 

3072.64 

4628.67 

5413.71 

6185.00 

6971.28 

7734.70 

Hoop- 13 

4623.75 

5402.40 

6167.29 

6947.18 

7741.29 

4625.54 

5409.49 

6194.52 

6972,31 

7734.67 

3672.49 

4918.77 

7361.79 

8591.61 

^9795.47 

11046.3 

i  12246.4 

Long-2 

73.03 

1256.26 

2425.92 

3709.47 

4902.81 

6105.63 

7326.21 

8559.34 

9788.05 

11028.1 

12246.6 

Long-3 

297.13 

1189.29 

2452.24 

3666.72 

4904.21 

6132.77 

7338.56 

8571.52 

9787.84 

11048.4 

12247.4 

Long-4 

-22.38 

1191.84 

2442.06 

3674.74 

4880.82 

6115.31 

7362.27 

8597.51 

9809.21 

11041.5 

12266.2 

Long-5 

698.72 

1291.74 

2117.45 

3673.81 

4895.47 

6208.64 

7328.76 

8580.19 

9810.06 

11036,5 

12236.7 

Long-6 

68.82 

1453.45 

2455.14 

3683.42 

4923.62 

6171.96 

7352.72 

8556.82 

9802.73 

1 1033.0 

12258.0 

Long-7 

134.03 

1240.81 

2435.46 

3637.68 

4905.00 

6157.71 

7339.62 

8545.56 

9795.90 

11041.6 

12289.4 

Long-8 

16.24 

1254.57 

2441.93 

3686.99 

4905.67 

6136.42 

7357.73 

8605.38 

9803.80 

11026.1 

12193.2 

SGI 

29.35 

-18.59 

-69.10 

-20.61 

31.01 

84.65 

90.92 

95.73 

139.76 

177.03 

170.56 

SG2 

-0.19 

-44.77 

-134.98 

-97.13 

-60.26 

-1.43 

-10.51 

-20.94 

14,05 

46.14 

28.85 

SG3 

-244.81 

-119.54 

-78.99 

120.01 

283.05 

493.98 

613.04 

732.79 

876.17 

998.19 

1065.83 

SG4 

-99.48 

-54.19 

-25.34 

87.19 

177.24 

299.48 

347.82 

391.76 

468.34 

533.41 

550.31 

SG5 

15.43 

-12.34 

-75.01 

66.82 

149.77 

287.60 

283.32 

272.88 

196.55 

325.81 

384.76 

SG6 

-18.70 

11.94 

32.08 

61.89 

89.18 

120.86 

147.21 

172.49 

203.58 

231.82 

258.70 

SG7 

####### 

mm## 

####### 

####### 

####### 

mmm 

####### 

####### 

Mmm# 

mmm# 

####### 

SG8 

-102.63 

-107.07 

-181.42 

-155.65 

-129.89 

-70.95 

-71.69 

-70.97 

-35.61 

-3.95 

-1.74 

SG9 

-37.83 

-6.95 

9.62 

42.07 

72.26 

109.63 

137,60 

165.37 

201.91 

233.98 

265.07 

SGIO 

-38.57 

13.28 

36.95 

69.56 

99.47 

130.45 

159.42 

189.90 

217.88 

251.51 

277.32 

SGll 

23.90 

66.06 

102.93 

140.31 

177.54 

215.72 

252.64 

291.29 

325.90 

362.90 

399.78 

E-78 


TABLE  E-41.  CVP4,  AIR  2,  LOAD  CONDITION  lb  (Continued) 


106.93 


173.80  244.98  318.55  387.31 


454.93  526.26 


595.80  666.09  734.94 

896.69  1000.80  1095.05 


SG40-T 


SG40-45 


SG40-L 


-32.97 


-55.30 


21.84 


-3.78 


14.80 


32.47 


17.43 


2.55 


26.57 


127.79  183.11 


.75 


214.15 


244.71 


361.85 


288.38 


367.48 


371.57 


116.96 


184.51 


247.61 


317.97 


441.99 


336.01 


443.45 


455.19 


137.05 


236.75 


313.19 


388.20 


519.75 


389.79 


515.16 


530.57 


170.27 


290.80 


379.10 


484.64 


654.15 


684.84 


229.28 


398.80 


513.41 


595.02 


758.01 


526.43 


717.50 


762.09 


258.44 


450.59 


582.53 


512.49 


666.18 


834.57 


572.80 


786.95 


836.88 


291.92 


509.14 


650.79 


E-79 


TABLE  E-42.  CVP4,  AIR  2,  LOAD  CONDITION  Ic 


Frame- 1 

■ 

82.69 

375. 

IQ 

557.01 

1446.76 

1639.56 

1831.36 

Frame-2 

0.94 

Lj 

78.80 

740. 

BEIEinEaillHBH 

1442.41 

1664.42 

1829.84 

Frame-3 


Frame-4 


172.38 


Frame-5 

-55.80 

188.68 

61.86 

184.49 

[QSSQQ 

10.72 

196.08 

Frame -8 

6.44 

203.65 

556.11 


729. 


722.99 


768.52 


729.15 


776.07 


1269.27  1453.1 1  1648.18  1816.45 


2.59  1826.15 


■liMiinnEEiaKfalEg 


1291 .32  1449.40  1653.23  1823.26 


550.81 


Frame- 10 


mmwmmmmwBBmwEBm 


3127.08 


3105.56 


3066.45 


3113.14 


3072.64 


3095.37 


3101.28 


981.64 


1043.46 

935.75 


982.81 

913.86 


958.42 


3852.11 


3839.72 


3849.63 


3828.61 


3891.24 

3886.09 


3868.78 


3865.91 


3925.01 


3889.48 


3878.45 


4637.59 


4647.29 


4669.41 

4632.76 


4694.31 


4632.90 


4635.30 


4656.19 


4634.83 


4628.67 


4623.75 


4625.54 


1090.68 


1099.37 


1090.24 


1097.01 


1076.22 


1125.84 


1078.88 


1080.74 


1079.96  1256.15  1439.05 


1244.20 


1264.36 


1451.56 


1449.13 


1262.36 

1485,08 

1267.87 

1450.18 

1668.05  1838.85 


1629.24 1 1870.43 


1867.89 


1701.42  1832.49 
1648.36  1815.05 


5371.33 


5410.43 


5399.43 

5386.61 


5393.68 


5381.76 


3674.74 


1254.57 


-18.59 


-44.77 


-119.54 


-54.19 


-12.34 


11.94 


2455.14 


2435.46 


2441.93 


-69.10 


-134.98 


3683.42 


3637.68 


3686.99 


-20.61 


-97.13 


-25.34 

87.19 

-75.01 

66.82 

32.08 

61.89 

####### 

####### 

-181.42 

-155.65 

9.62 

42.07 

36.95 

69.56 

102.93 

140.31 

4902.81 


4880.82 


4895.47 


4923.62 


4905.00 


4905.67 


31.01 


-60.26 


±9. 

7.2 


149.77 


89.18 


####### 


-129.89 


6105.63 


32.77 


6115.31 


6208.64 


6171.96 


6157.71 


6136.42 


84.65 


-1.43 


493.98 


299.48 


7326.21 


7362.27 


7328.76 


7352.72 


7339.62 


7357.73 


90.92 


-10.51 


5394.37 

5413.71 


8591.61 


^9.34 
857 


8597.51 


8580.19 


8556.82 


6175.19 


6175.64 


6186.84 


6187.64 

6170.73 

6153.73 
6194.38 
6217.32 

6188.20 
6185.00 

6167.29 


6194.52 


9795.47 

9788.05 


6977.29 


6963.08 


6976.06 


6981.27 

6947.78 
6940.56 

6933.78 
6969.68 
6967.42 

6971.28 
6947.18 


7743.29 

7729.91 


7761.06 


7734.93 

7746.29 

7729.73 


7735. 


7778.2 

7748.8 


7750.32 


7744.18 


7734.70 


7741.29 


7734.67 


12246.4 


9809.21 


8605.38 


95.73 


-20.94 


9802.73 


9795.90 


9803.80 


139.76 


14.05 


147.21 


##################### 


-70.95  -71.69  -70.97 


159.42 

215.72  I  252.64  I  291.29  I 


196.55 


203.58 


I 


11041.5  12266.2 


12236.7 


11033.0  12258.0 


11041.6  12289.4 


11026.1  12193.2 


177.03  170.56 


28.85 


1065.83 


550.31 


384.76 


258.70 


TABLE  E-42.  CVP4,  AIR  2,  LOAD  CONDITION  Ic  (Continued) 


SG25 


SG26 


SG27 


SG28 


SG29 


SG30 


SG31 


SG32-T 


SG32-45 


SG32-L 


SG33-T 


SG33-45 


SG33-T 


SG34-T 


SG34-45 


SG34-L 


SG35-T 


SG35-45 


SG35-L 


SG36-T 


SG36-45 


SG36-L 


SG37-L 


SG37-45 


SG37-T 


SG38-T 


SG38-45 


35.90 

63.90 


359.89 


2.35 


44.50 


-38.59 


33.16 


-48.53 


0.62 


-36.75 


####### 


19.37 


34.63 


30.55 


-135.46 


27.95 


104.38 


106.93  173.80 


172.66  261.13 


499.94  619.51 


244.98  I  318.55  |  387.31  454.93  526.26 


593.6 


116.67  181.15 


33.83 


249.10 


190.71 


129.43 


273.45 


791.96 

862.45 

315.59 

359.85 

451.59 

517.62 

438.86 

l^lll 

265.82 

309.42 

287.05 

341.88 

337.65  419.29 


160.77  192.97 


mmmmmmm 


95.78  I  154.26 


-84.36 


-4.63 


27.30 


21.58 


-40.65 


95.67 


47.48 


159.62 


161.41  206.52 


38.56 


-120.86 


-42.83 


85.77 


140.40 


134.77  219.76 


332.37 


151.68 


274.97  330.64 


392.96  477.55 


437.71 


640.02 


424.16 

463.99 

300.73 

345.52 

80.13 

110.44 

595.80  666.09 


1000.80 
874.81  I  955.68 
440.92 
646.11 
691.59 
396.83 
445.46 

651.57  I  730.82  | 
318.82 

566.70 


722.47  I  806.19 
925.29 
760.23 
604.94 


734.94 


1095.05 


1041.70 


485.69 

561.06 

493.37 

572.06 

216.54 

255.76 

206.83 

228.57 

494.85 

576.34 

197.17 

245.78 

146.82  253.17 


217.98 


-7.23  31.57  52.31 


28.02  51.74  76.62 


146.91 


361.79 


287.98 


51.35 


84.78 


-55.30  32.24 


si 


284.25 


348.35 


211.50 


264.59 


361.12 


190.69 


174.83 


470.08 


365.76 


49.20 


90.75 


214.15 


244.71 


430.94 

477.25 

633.25 

704.00 

653.57 

732.57 

289.02 

321.81 

246.41 

264.96 

658.72 

739.27 

290.41 

339.02 

454.44 

511.27 

583.90 

659.49 

249.06 


295.69 


377.06 


1018.27 


853.25 


664.77 


555.06 


434.20 


80.31 

76.88 


562.20 

836.88 


890.90 


382.43 

295.60 


899.36 


429.82 


617.64 


814.63 


822. 


308.39  330.71  359.31 


206.23 


570.58 


253.32 


756.65 


440.16  515.61  594.84 


54.24  I  61.26  66.78 


117.36  135.58 


264.68  318.00  367.49 


317.97 


1026.81 


668.81  746.96  823.39 


71.85  I  75.04  I  85.54 


185.84 


418.23  463.55  512.49 


SG38-L 

21.84 

115.28 

194.22 

274.87 

361.85 

441.99 

519.75 

598.55 

678.49 

758.01 

834.57 

SG39-T 

-3.78 

86.78 

167.62 

232.94 

288.38 

336.01 

389.79 

438.12 

484.64 

526.43 

572.80 

SG39-45 

14.80 

119.87 

210.34 

289.17 

367.48 

443.45 

515.16 

583.09 

654.15 

717.50 

786.95 

SG39-L 

32.47 

125.29 

203.86 

287.05 

371.57 

455.19 

530.57 

607.56 

684.84 

762.09 

836.88 

SG40-T 

17.43 

45.56 

73.32 

93.76 

116.96 

137.05 

170.27 

201.52 

229.28 

258.44 

291.92 

SG40-45 

2.55 

48.96 

95.00 

134.62 

184.51 

236.75 

290.80 

343.81 

398.80 

450.59 

509.14 

SG40-L 

26.57 

77.54 

127.79 

183.11 

247.61 

313.19 

379.10 

447.47 

513.41 

582.53 

650.79 

E-81 


TABLE  E-43.  CVP4,  WATER  1,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

1.72 

2.64 

3.57 

4.41 

5.24 

6.13 

7.90 

8.79 

Frame- 1 

176.22 

347.09 

559.63 

725.83 

919.45 

1093.92 

1276.21 

203.60 

381.14 

549.89 

727.94 

922.98 

1100.63 

1253.06 

Frame-3 

-112.15 

191.65 

416.70 

559.05 

724.28 

913.33 

1459.43 

1646.78 

1801.08 

Frame-4 

-206.42 

178.88 

324.60 

544.19 

722.99 

899.81 

im 

Frame- 5 

-167.32 

IwBHil 

438.56 

561.84 

725.39 

916.27 

IBWti 

287.18 

552.02 

717.21 

912.94 

lEfAWH 

Frame-7 

lIzVIM 

385.03 

551.14 

739.83 

885.45 

1082.59 

Frame- 8 

-326.80 

164.19 

394.12 

561.76 

717.53 

869.86 

1099.51 

1252.44 

1438.43 

1636.52 

1820.61 

Frame -9 

-217.40 

195.31 

383.09 

558.61 

729.11 

941.28 

1078.26 

1270.21 

1459.11 

1651.36 

1829.54 

Frame- 10 

-34.90 

177.29 

388.35 

575.00 

713.61 

915.94 

1088.83 

1262.49 

1465.77 

1639.83 

1818.82 

Frame- 1 1 

-214.86 

169.97 

378.35 

562.40 

711.04 

902.26 

1096.73 

1268.09 

1454.91 

1655.59 

1832.17 

Frame- 12 

-110.53 

148.35 

355.78 

533.59 

715.05 

887.80 

1077.68 

1289.11 

1445.59 

1636.63 

1799.82 

Hoop-1 

-39.85 

826.29 

1526.92 

2342.27 

3099.21 

3925.29 

4634.72 

5434.66 

6180.04 

6956.15 

7739.62 

Hoop-2 

-71.11 

796.19 

1529.78 

2311.04 

3098.14 

3850.18 

4632.17 

5414.54 

6219.22 

6949.27 

7722.68 

Hoop-3 

-27.48 

821.84 

1541.31 

2319.37 

3097.81 

3861.53 

4643.78 

5482.57 

6200.90 

6939.74 

7734.74 

Hoop-4 

322.57 

804.20 

1554.44 

2318.34 

3169.76 

3849.99 

4623.92 

5426.02 

6187.99 

6954.97 

7736.78 

Hoop-5 

-54.08 

787.84 

1604.24 

2315.65 

3100.38 

3893.49 

4605.63 

5631.61 

6257.29 

6957.14 

7722.60 

Hoop-6 

-65.17 

785.64 

1582.80 

2347.39 

3101.31 

3845.22 

4612.41 

5492.81 

6181.47 

6954.67 

7737.12 

Hoop-7 

1.86 

866.50 

1656.19 

2302.16 

3111.27 

3974.48 

4674.20 

5434.64 

6223.13 

6976.34 

7735.03 

Hoop-8 

-47.14 

738.98 

1532.46 

2355.33 

3104.72 

4067.18 

4809.71 

5396.99 

6234.55 

6961.90 

7741.46 

Hoop-9 

-38.32 

743.94 

1616.95 

2335.69 

3105.25 

3912.93 

4643.02 

5397.60 

6187.12 

6951.24 

7732.46 

Hoop- 10 

3.50 

766.00 

1606.19 

2321.71 

3091.44 

3893.69 

4656.65 

5415.07 

6166.73 

6947.30 

7728.64 

Hoop- 11 

15.32 

1094.56 

1555.77 

2317.70 

3151.57 

3861.84 

4633.45 

5402.29 

6171.59 

6957.50 

7723.89 

Hoop- 12 

-32.92 

786.01 

1536.38 

2323.81 

3101.98 

3880.15 

4643.96 

5436.48 

6170.18 

6948.35 

7764.35 

Hoop- 13 

-21.70 

816.85 

1603.46 

2308.45 

3102.48 

3889.09 

4705.85 

5477.15 

6196.98 

6946.48 

7726.45 

Hoop- 14 

-79.44 

779.05 

1541.34 

2333.23 

3088.11 

3894.80 

4664.96 

5337.97 

6055.85 

6551.71 

7188.90 

Long-1 

-45.64 

12.02 

-7.20 

8.42 

-2.39 

-3.60 

3.61 

22.84 

78.10 

120.15 

169.40 

Long-2 

-42.81 

151.90 

24.96 

-42.82 

-24.33 

-40.36 

16.34 

55.77 

128.49 

182.71 

234.45 

Long-3 

-21.02 

-16.13 

13.24 

18.13 

1.00 

8.34 

51.17 

95.22 

161.30 

209.02 

256.72 

Long-4 

318.30 

-6.79 

-15.18 

70.00 

95.20 

-3.19 

0.41 

-12.78 

41.20 

80.79 

132.37 

Long-5 

402.24 

394.93 

328.78 

263.88 

227.13 

179.35 

201,38 

212.41 

235.68 

243.03 

247.91 

Long-6 

-4.11 

53.02 

27.49 

38.44 

27.49 

4.40 

3.18 

25.06 

65.17 

74.90 

85.83 

Long-7 

60.41 

126.91 

105.54 

110.30 

111.49 

112.67 

112.66 

120.97 

144.72 

155.41 

156.58 

Long-8 

56.02 

58.51 

48.56 

52.30 

48.57 

1  47.32 

:  47.32 

53.54 

52.29 

54.78 

53.53 

SGI 

296.32 

176.86 

161.54 

208.15 

254.46 

345.69 

430.49 

^  521.56 

546.14 

590.02 

670.59 

SG2 

353.70 

193.49 

186.09 

234.35 

289.53 

405.48 

513.89 

^  616.21 

636.93 

682.10 

782.04 

SG3 

16.45 

-16.23 

-60.16 

59.63 

136.26 

264.16 

392.64 

513.54 

578.02 

606.08 

694.32 

SG4 

178.01 

60.65 

60.60 

117.67 

183.54 

288.98 

401.26 

504.83 

547.55 

583.59 

677.63 

SG5 

278.93 

128.50 

136.63 

179.52 

234.86 

348.43 

457.69 

550.98 

571.48 

613.16 

709.87 

SG6 

-13.58 

24.66 

62.44 

104.63 

149.25 

193.83 

239.54 

284.13 

326.55 

367.10 

397.33 

SG7 

167.44 

29.28 

29.23 

49.34 

85.67 

191.17 

284.07 

359.20 

367.15 

411.72 

897.15 

SG8 

145.49 

43.09 

60.62 

92.50 

140.15 

226.70 

315.24 

383.07 

406.45 

439.81 

506.36 

SG9 

-28.55 

5.00 

44.74 

87.28 

134.66 

182.73 

232.21 

279.05 

323.57 

365.11 

407.30 

SGIO 

-35.02 

-37.88 

-51.67 

-62.78 

-74.97 

-81.61 

-87.14 

-101.63 

-116.03 

-135.91 

-150.26 

SGll 

20.53 

19.52 

15.68 

5.16 

-4.72 

-10.81 

-17.00 

-28.77 

-34.95 

-43.03 

-50.92 

E-82 


TABLE  E-43.  CVP4,  WATER  1,  LOAD  CONDITION  la  (Continued) 


SG33-45 


SG33-T 


SG34-T 

SG34-45 


SG34-L 


SG35-T 


SG37-T 


SG37-45 


23.13 

22.71 

55.24 

62.24 

-83.12  -89.86 


2908.85  2688.62  2077.78  1749.89 1 


40.27  16.59  -8.02  -43.35 


-23.78 

-52.59 


8.97  I  1  419.54  I  246.26 


-98.70  -98.64 


1613.79  1178.91 


-88.89  -99.19 

235.61  253.35 


60.72 


-15.43  -17.69  -22.35 


-150.03  -148.91  -154.19 


-82.61  -81.08  -95.92 

86  292.80 


-159.57 

-164.22 

-116.61 

-128.37 

391.51 

471.17 

250.53 

294.76 

59.02 

69.94 

5.48 


11.84 


41.59 

-23.21 


50.02 

10.47 


-33.87 


83.18 

187.17 

292.71 

82.09 

136.94 

196.31 

366.67 

34.19 

5.93 


-100.07 


859.32 


-145.65 

-15.65 

-113.56 


206.34 


-211.83 


5.48 


-53.60 

-127.83 

-13.32 

51.83 


-169.11 


-141.66 

549.01 

341.28 

78.13 


556.84 


13.16 


7 


512.04 

27.28 

-4.06 


-104.16 


786.86 


-185.75 

-19.53 

-136.22 


189.59 


-249.84 


-2.64 


-74.19 

-130.09 

-22.61 

50.35 


-170.68 


-158.92 

629.82 

385.49 

79.94 


641.33 


5.98 

7.74 

7.56 


-105.45 


648.28 


-216.07 

-15.83 


-146.74 

275.37 


-277.50 


II 


6.93 


73.53 


60.59 

25.49 

-15.5S 


-110.19 


630.07 


-247.80 

-18.42 


-164.05 

271.10 


-310.35 


0.24 


78.23 


272.47 

20.65 

-25.72 


602.30 


51.84 


-53. 


-173.80 


-181.78 

710.14 

431.08 

84.55 


723.83 


429.88 


135.18 

6.19 

-3.21 

-13.26 

80.45 

151.29 

225.53 

50,79 

75.69 

112.05 

12.75 

mm 

-27.60 


300.75  364.99 


144.37  176.04 


430.15 


201.63 


500.80 


229.32 


-47.72 

582.36 


-59.99 


-176.89 


-197.42 

784.08 

467.63 

82.32 


799.75 


465.37 


336.00 

-74.15 


-22.12 


-176.95 

224.36 


-8.91  I 


-110.33 


-139.39 

-35.64 


43.69 


-66.64 


82.6 


-217.36 

858.58 

506.87 

77.90 


44.23 


-35.15 


-26.92 


SG38-L 


SG39-T 


SG39-45 


SG39-L 


SG40-T 


SG40-45 


SG40-L 


-75.11 


12.94 


-39.28 


-21.41 


6.70 


-13.43 


-20.28 


-2.48 


30.04 


-0.07 


350.89 


56.61 


-17.00 


8.61 


-1.32  -10.03 


105.05  203.12  304.21 


67.56 


29.41  I  38.36  I  47.17 


27.29  62.72 


-16.26  -7.50  I  0.72 


-35.00  I  -52.72  -77.20 


155.45 

192.16 

mm 

253.73 

26.76 

31.04 

32.72 

25.59 

25.69 

19.22 

153.36 

189.00 

227.83 

273.11 

326.91 

375.74 

-21.16 


399.92 


245.30 


32.50  -0.94 

403.24  480.11 
5.37  178.38 


-29.59  -37.51 


480.32  557.22 


290.40  331.62 


-37.40 

561.40 

211.05 


-53.03 


636.91 


368.94 


54.14 


-49.60 


-58.48 


716.72 


420.39 


11.69  20.09  29.04 


-100.77  -117.94 


306.34 


64.30 


-163.79 


-67.86 

718.41 

282.71 


-70.18 


788.93 


460.46 


52.9 


353.28 


82.39 


-175.48 


66.67 


703.20 

382.76 

-59.72 


718.69 


356.38 


-50.76 


793.57 

342.45 


24.11 


421.30 


187.05 


-83.22 


-78.56 


860.39 


496.71 


58.93 


400.54 


97.36 


-195.37 
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TABLE  E-44.  CVP4,  WATER  1,  LOAD  CONDITION  lb 


3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.13 

0.07 

-0.02 

0.00 

0.00 

-0.02 

0.00 

-0.01 

-0.01 

0.00 

0.00 

Frame- 1 

-35.28 

-168.19 

BEHEEl 

99 

-24.37 

-118.90 

-90.51 

Frame-2 

51.51 

146.37 

BiHBl 

69.39 

-169.27 

65.87 

Frame-3 

0.27 

-118.71 

BHBl 

-14.39 

-93.89 

52.49 

Frame-4 

-7.12 

-16.36 

-63.25 

-72.52 

-92.68 

Frame-5 

-5.78 

-106.48 

-8.49 

-2.58 

51.81 

4.66 

58.58 

-36.81 

-76.58 

2.24 

108.71 

Frame-6 

63.11 

-137.73 

64.25 

-9.81 

128.65 

14.36 

-54.87 

41.44 

-86.00 

-96.76 

-58.18 

mm 

64.79 

-166.42 

-95.57 

83.11 

29.62 

-13.85 

111.26 

mm 

BHHil 

-233.89 

-53.53 

-36.09 

-134.67 

83.87 

-111.07 

48.39 

EBI 

B3CT 

100.26 

63.19 

-182.53 

78.67 

-167.40 

263.12 

150.81 

Frame- 1 0 

-243.99 

mi 

-183.74 

-299.52 

28.72 

Frame- 1 1 

123.85 

-206.38 

207.99 

157.87 

-86.58 

19.69 

-196.74 

131.10 

109.02 

-104.63 

119.82 

Frame- 12 

on 

-45.71 

-148.56 

-181.83 

122.80 

79.09 

103.22 

102.81 

-51.75 

Hoop-1 

199 

81.53 

77.85 

-30.66 

7.97 

22.68 

-6.75 

Hoop-2 

19.24 

-16.90 

-18.71 

6.59 

-4.25 

22.85 

Hoop-3 

iSHBM 

-2.91 

-2.91 

28.68 

12.89 

-38.01 

2.35 

-73.87 

Boa 

-14.57 

-51.63 

-29.40 

-60.90 

39.15 

100.29 

Hoop-5 

80.79 

EllEI 

13.34 

-34.04 

9.70 

-43.15 

2.41 

Hoop-6 

5.12 

-13.38 

-55.92 

203.06 

-57.78 

-26.33 

-33.73 

-52.23 

Hoop-7 

202.98 

5.51 

40.24 

299.88 

237.69 

21.97 

87.79 

25.62 

Hoop-8 

-3.06 

-10.41 

4.28 

11.63 

18.98 

11.63 

4.28 

Hoop-9 

57.87 

27.01 

-5.66 

-47.40 

50.61 

-29.25 

-23.81 

-14.73 

34.28 

43.34 

Hoop- 10 

^^9 

7.11 

-25.41 

-12.76 

7.11 

-12.76 

16.15 

-25.40 

Hoop-1 1 

BEHM 

-27.11 

20.85 

-6.82 

0.56 

26.39 

-12.35 

-19.73 

72.52 

19.01 

SSESBIIIi 

59.71 

^91 

59.72 

-55.16 

-23.66 

7.84 

52.29 

-21.70 

KHHW 

15.40 

37.66 

-14.28 

15.40 

-6.86 

ggggiQI[l[ 

68.56 

BHBl 

-20.24 

-35.05 

9.36 

-35.05 

-35.04 

2471.15 

HB3EH 

7090.29 

8117.43 

9395.13 

10568.0 

11768.2 

1SIS91H 

BHHH 

6117.34 

7313.89 

8419.24 

9384.76 

10439.9 

11793.1 

SSISHII 

HBBl 

4933.08 

6152.95 

7317.76 

8565.77 

9810.85 

10900.1 

11934.1 

1211.16 

99 

4844.34 

6093.11 

7391.06 

8588.25 

9802.99 

10987.3 

12377.7 

JQQ^QIIIIIIIIIIII 

1708.44 

3661.44 

4906.01 

6134.53 

7338.56 

8549.93 

9823.29 

11129.3 

12286.9 

1232.32 

8582.71 

9801.28 

10963.5 

12340.7 

2431.41 

3668.47 

4891.45 

6146.41 

7337.25 

8570.83 

9750.56 

10799.2 

12018.7 

2433.98 

3704.26 

4857.94 

6144.51 

7356.49 

8614.46 

9797.33 

11030.8 

12357.3 

71.39 

108.79 

67.33 

Him 

11.46 

-16.74 

-53.81 

-91.60 

-90.14 

-142.65 

9.95 

BHBBl 

-88.36 

-140.81 

-198.29 

-262.76 

-273.47 

-354.41 

26.42 

HUM 

146.94 

178.87 

204.95 

246.10 

258.52 

312.34 

55.02 

BHEH 

73.58 

81.50 

91.30 

85.99 

93.20 

99.66 

SG5 

-57.65 

-20.58 

26.61 

-45.54 

-91.54 

-142.82 

-195.40 

-251.36 

-315.76 

-333.19 

-407.64 

SG6 

-8.88 

-20.27 

-29.66 

-44.92 

-61.08 

-74.25 

-87.57 

-101.14 

-115.92 

-127.24 

-52.30 

-16.02 

-73.80 

-92.63 

-140.35 

-199.59 

-240.81 

-299.35 

-282.28 

-15.45 

-70.27 

-111.27 

-137.76 

-170.75 

-207.95 

-252.99 

-269.43 

-40.87 

-58.60 

-77.10 

-88.95 

-103.21 

-118.11 

-135.08 

-148.31 

55.53 

89.49 

122.33 

158.66 

187.81 

219.24 

251.70 

289.77 

22.88 

63.55 

105.54 

152.82 

198.92 

248.37 

292.86 

335.97 

379.88 

419.85 

E-84 


TABLE  E-44.  CVP4,  WATER  1,  LOAD  CONDITION  lb  (Continued) 


SG12 

30.87 

93.89 

316.41 

387.78 

457.89 

530.55 

603.25 

673.88 

751.77 

SG13 

52.61 

162.82 

377.00 

487.61 

591.20 

693.65 

793.01 

893.36 

987.92 

1093.94 

wsnsBk 

499.83 

618.60 

728.53 

840.88 

949.46 

1051.32 

1161.13 

231.08 

282.25 

328.09 

372.57 

419.35 

460.74 

512.39 

317.86 

395.58 

623.07 

693.52 

770.75 

SG17 

mUX£M 

18.16 

199.62 

292.42 

384.41 

648.40 

733.83 

824.17 

SG18 

KiliVJ 

82.58 

138.51 

200.56 

263.20 

324.81 

384.48 

446.39 

504.65 

563.43 

624.67 

SG19 

KH;1 

146.10 

232.27 

321.13 

411.56 

497.71 

580.03 

664.39 

744.62 

821.20 

904.20 

180.08 

KHilEl 

358.66 

519.05 

600.37 

676.47 

750.93 

827.97 

BH:W 

147.09 

267.40 

BBES 

353.94 

399.74 

437.29 

473.68 

514.06 

21.61 

216.28 

371.02 

wsaam 

520.35 

594.07 

665.50 

734.66 

808.72 

SG23 

-19.06 

74.50 

265.54 

359.61 

453.49 

541.68 

630.61 

716.72 

795.68 

891.02 

123.18 

219.45 

313.95 

409.48 

500.93 

588.73 

678.77 

763.20 

843.07 

936.72 

148.33 

248.77 

366.98 

487.03 

601.13 

709.00 

819.52 

925.66 

1026.35 

1130.40 

BEWM 

-26.97 

181.60 

288.54 

390.47 

490.58 

590.50 

687.44 

783.85 

883.73 

105.82 

246.45 

595.33 

660.16 

728.91 

77.74 

164.33 

404.13 

447.15 

498.08 

45.90 

91.36 

143.70 

199.09 

252.44 

304.70 

357.63 

410.42 

462.23 

514.54 

-137.67 

-104.12 

-70.67 

-33.14 

5.83 

43.68 

80.02 

117.31 

155.58 

191.22 

230.50 

-79.36 

-44.16 

-13.38 

15.00 

46.70 

81.07 

112.40 

141.28 

178.60 

210.54 

243.79 

■HBm 

-13.83 

-50.28 

-72.54 

-99.33 

-124.49 

-146.17 

-170.56 

-192.98 

-214.99 

-237.96 

lilckfcBM 

KIlBil 

76.29 

103.20 

142.14 

188.19 

222.44 

261.62 

294.35 

332.59 

369.16 

408.15 

111.58 

194.23 

283.89 

375.11 

460.26 

543.12 

627.94 

709.88 

789.19 

876.01 

-124.86 

-184.65 

-247.69 

-308.06 

-362.64 

-419.62 

-472.16 

-524.39 

-576.02 

52.72 

35.90 

21.78 

5.52 

-28.48 

-55.32 

-87.35 

-118.97 

-143.71 

-177.07 

Krlif 

198.10 

292.06 

386.18 

471.91 

556.57 

641.97 

722.67 

802.29 

886.52 

-146.72 

-183.87 

-215.64 

-249.26 

-283.85 

-315.73 

-347.51 

BSHtl'gf 

138.72 

159.67 

183.05 

209.46 

229.29 

249.01 

273.06 

119.11 

BiHBl 

402.08 

492.88 

579.63 

668.25 

753.64 

837.22 

922.98 

WSSISM 

-4.83 

-38.47 

-56.96 

-80.32 

-100.37 

-121.73 

-144.85 

-163.18 

-184.63 

-207.05 

WMilM 

52.14 

78.74 

116.02 

145.37 

175.18 

202.82 

234.48 

261.55 

285.72 

313.69 

SG35-L 

29.90 

wmi 

308.49 

404.31 

494.89 

754.05 

836.27 

921.06 

SG36-T 

11.33 

-27.65 

-119.44 

-169.58 

-217.66 

-356.58 

-403.32 

-448.46 

SG36-45 

5.32 

25.80 

61.61 

57.19 

53.42 

30.82 

12.80 

8.99 

SG36-L 

42.83 

145.67 

369.43 

485.26 

590.08 

890.35 

986.12 

i  1082.13 

SG37-T 

23.94 

-2.32 

-36.93 

-58.89 

-88.96 

-116.49 

-145.55 

-174.80 

-202.19 

-231.72 

-262.22 

1.63 

5.99 

10.77 

0.39 

-3.23 

-11.72 

-15.95 

-25.77 

-45.25 

-48.63 

SG37-L 

51.25 

KiifliBl 

RHEBI 

786.59 

877.08 

971.20 

SG38-T 

-5.05 

-292.21 

-320.34 

-359.00 

SG38-45 

-36.43 

BBS 

214.10 

236.69 

281.76 

SG38-L 

26.22 

BiHHtl 

RHBEI 

771.99 

853.98 

951.69 

-7.08 

-42.95 

-66.31 

-94.59 

-121.23 

-144.82 

-169.71 

-192.96 

-218.12 

-240.43 

44.31 

71.26 

106.74 

136.05 

174.66 

286.15 

310.48 

SG39-L 

KHBliB 

IBbBI 

182.33 

SG40-T 

KHBB 

-26.94 

-53.83 

-66.43 

-81.22 

-96.70 

BOB 

-146.66 

SG40-45 

-1.83 

17.54 

49.68 

119.09 

162.38 

198.92 

241.30 

279.35 

304.71 

354.59 

SG40-L 

4.83 

77.19 

147.31 

230.12 

315.36 

397.37 

639.89 

718.75 

800.77 
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TABLE  E-45.  CVP4,  WATER  1,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

BtliM 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

10.00 

Pressure 

-0.03 

0.90 

2.64 

3.51 

beqi 

5.27 

8.80 

imi 

IQIQQgl 

1093.52 

1810.33 

wmi 

1093.27 

1805.35 

wim 

IggyggI 

1088.21 

1812.92 

Frame ’4 

-137.62 

195.91 

327.47 

731.66 

1102.04 

1271.42 

1454.52 

1618.68 

1808.79 

Frame  “5 

-346.89 

176.81 

343.11 

546.50 

730.61 

890.91 

1087.73 

1269.44 

1423.49 

1629.30 

1816.23 

Frame-6 

-17.47 

186.35 

311.92 

540.32 

724.21 

915.08 

1079.33 

1281.12 

1457.46 

1633.88 

1769.63 

Frame-7 

-215.96 

275.60 

347.81 

535.86 

iiijgm 

893.28 

1622.10 

1809.80 

Frame-8 

88.05 

195.32 

358.64 

560.26 

894.89 

1614.31 

1777.71 

Frame-9 

30.43 

230.30 

359.50 

550.10 

895.18 

1648.08 

1815.72 

Frame- 10 

-346.58 

901.37 

1442.43 

1664.10 

1874.05 

741.82 

904.79 

1089.56 

1259.60 

1430.27 

1638.78 

1815.38 

Frame- 12 

72.81 

169.23 

404.94 

582.24 

926.80 

1103.30 

1292.73 

1461.93 

1648.92 

1810.33 

2323.18 

6222.37 

6943.97 

7735.94 

2310.34 

6221.09 

6982.49 

7711.84 

2339.74 

3094.61 

3965.47 

4633.71 

5405.90 

6201.00 

6938.68 

7727.72 

Hoop-4 

254.05 

798.80 

1547.18 

2328.75 

5374.69 

6223.21 

6951.96 

7608.95 

Hoop-5 

191.95 

2327.71 

3089.76 

4016.00 

6919.56 

Hoop-6 

-39.28 

793.19 

2311.54 

3086.82 

3976.95 

4631.37 

5391.62 

6061.21 

6946.12 

7700.13 

Hoop-7 

-5.46 

822.79 

2367.28 

3118.89 

3865.17 

4650.90 

5435.19 

6164.65 

6969.72 

7740.51 

Hoop-8 

-3.06 

790.33 

2244.90 

3112.38 

4030.04 

4720.59 

5441.07 

6191.09 

6933.21 

7710.53 

Hoop-9 

46.98 

2311.87 

3085.60 

3934.31 

4634.83 

5395.78 

6193.19 

6926.52 

7707.32 

Hoop- 10 

8.92 

2359.42 

3102.59 

3858.97 

4655.72 

5415.07 

6174.58 

6962.45 

7705.41 

Hoop- 11 

6.09 

2607.08 

3135.28 

3859.61 

4643.59 

5402.29 

6207.27 

6947.13 

7720.50 

-8.84 

2308.76 

3087.47 

3901.99 

6178.21 

7008.34 

7710.92 

3903.54 

6234.70 

7021.39 

7724.90 

Hoop- 14 

192,. n 

1533.78 

2332.99 

3118.03 

3864.81 

6137.88 

6678.19 

7180.06 

1244.72 

2450.98 

3667.68 

4928.38 

6236.18 

7364.93 

9770.24 

10726.6 

11922.0 

Long-2 

-52.67 

1229.02 

2487.30 

3658.95 

9780.65 

10956.3 

12021.1 

Long-3 

10.79 

1254.03 

2467.90 

3737.69 

4947.04 

6146.84 

7355.20 

12244.9 

1224.11 

2432.22 

3668.75 

4933.60 

6136.32 

7351.01 

8573.51 

9877.59 

11017.3 

12213.4 

1385.93 

2430.83 

3731.38 

4899.15 

6165.16 

7341.74 

8642.66 

9813.74 

11032.5 

12247.7 

1188.32 

2401.41 

3702.87 

4977.10 

6216.35 

7352.24 

8623.68 

9863.51 

11064.4 

12256.8 

1214.57 

2626.38 

3689.92 

8380.52 

9514.48 

10793.3 

11880.9 

Long-8 

58.50 

1246.99 

2610.76 

3700.66 

4896.97 

6094.76 

7372.14 

8596.68 

9806.29 

11038.2 

12237.9 

SGI 

311.25 

144.40 

62.90 

144.60 

175.70 

234.16 

231.58 

235.27 

270.69 

268.42 

276.77 

SG2 

361.82 

159.17 

46.87 

128.57 

162.83 

206.35 

196.21 

185.74 

216.15 

189.56 

170.42 

SG3 

83.46 

81.98 

93.61 

330.68 

519.95 

681.33 

773.07 

863.69 

1014.43 

1045.97 

1101.01 

SG4 

185.33 

104.74 

77.87 

221.85 

335.53 

417.43 

455.67 

489.73 

571.56 

563.38 

579.67 

SG5 

287.59 

117.98 

16.95 

89.26 

129.47 

166.27 

172.40 

163.27 

196.27 

187.67 

240.89 

SG6 

-25.06 

-4.23 

18.39 

51.02 

82.88 

115.69 

126.57 

152.77 

185.93 

209.85 

239.01 

SG7 

138.89 

12.84 

-102.34 

-56.50 

-21.13 

41.52 

65.00 

88.08 

113.53 

292.88 

169.14 

SG8 

143.60 

42.40 

-24.84 

Hjggi 

124.79 

161.78 

140.58 

124.23 

SG9 

-37.92 

-18.49 

2.60 

194.15 

217.55 

245.71 

SGIO 

-25.98 

13.19 

40.17 

77.88 

■Egg 

235.83 

256.63 

276.79 

SGll 

22.52 

62.49 

101.72 

138.02 

176.10 

210.55 

248.77 

285.19 

320.43 

353.78 

388.75 
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TABLE  E-45.  CVP4,  WATER  1,  LOAD  CONDITION  Ic  (Continued) 


SG32-L 


SG33-T 


SG33-45 


SG35-T 


SG35-45 


SG35-L 


22.80 

86.84 

62.01 

158.16 

116.48 

282.98 

29.59 

85.81 

263.73 


298.39 


370.59  477.52 


367.61 


587.95 


172.42 

235.17 

92.55 

150.52 

177.54 

226.42 

282.22 


336.26 

182.27 
482.58 


333.49 


417.25 

216.92 

577.15 


429.52 


686.16 


Li 

3.6 


396.81 


682.23 


378.81 


491.19 

229.45 

659.74 


497.70 


787.30 


24.29 

42.89 

99.37 


479.52 


731.66 


431.81 


567.46 

260.08 

733.76 


-5.35 

12.65 


-40.31 


12.31 


45.54 


-31.35 

61.53 

27.88 


-16.23 


33.27 


48.79 

-28.68 


-27.58 


-3.19 


7.88 


118.39 


122.38 


-13.30 

83.87 

102.16 


32.27 


400.01 


-45.27 

59.37 

111.35 


117.48 


23.36 


69.58 


114.02 


-2.55 


109.78 

132.33 


53.03 


97.53 


144.04 


67.24 

170.17 

wmmmm 

159.14 

196.18 

80.01 

122.29 

4.67 

34.14 

-25.65 

-2.63 

252.11 

310.95 

383.80 

470.36 

432.03 

530.88 

273.37 

377.77 

289.19 

354.01 

239.78 

281.25 

168.60 

213.87 

63.21 

97.38 

623.77 

726.43 

468.28 

566.49 

414.50 

480.21 

318.25 

364.20 

561.04 

626.10 

883.97 

978.31 

919.00 

1007.09 

381.57 

422.03 

560.14 

621.24 

561.41 

642.25 

781.79 

848.20 

480.61 

532.31 

641.16 

713.85 

292.66 

320.60 

806.36 

875.11 

479.41 

538.17 

710.80 

791.09 

814.44 

901.23 

661.94 

752.13 

536.73 

593.92 

406.36 

449.93 

346.32 

390.02 

195.66 

229.04 

81.02 


116.26 


212.21 

42.16 

170.82 

216.66 


121.42  154.26 


148.57  175.46 


305.86  40 
89.72  13 

228.39  28 
289.32  I  36 


195.45 


203.26 


233.50 


224.02 


273.70 


241.81 


126.82 

466.20 

667.74 

708.57 


308:23 


253.72 


mssumm 


165.95 


186.86 


218.64  269.25 


232.30 


324.75 
6.90 
2.96 


SG39-T 

SG39-45 

-20.30 

98.04 

SG39-L 

0.71 

112.87 

SG40-T 

-4,48 

17.61 

SG40-45 

-20.28 

22.65 

219.94  276.16 


275.03 


701.51 
403.24 
521.76 
68 


474.32 


690.72 


1075.44 


1110.23 

464.33 

682.00 

721.41 


151.02 

512.17 

736.51 

780.32 


343.46 


269.28 


433.32 


261.92 


170.71 

557.98 

802.78 

851.22 


562.20 

639.18 

716.53 

788.01 

228.10 

275.61 

322.57 

369.07 

384.95 

437.55 

500.98 

556.35 

519.74 

597.86 

674.89 

747.16 

266.70 

315.12 

361.21 

407.40 

368.19 

422.86 

486.15 

541.66 

529.63 

607.70 

684.29 

756.13 

237.45 

271.96 

302.25 

331.67 

261.67 

283.73 

309.11 

324.92 

686.46 

779.20 

864.08 

946.23 

87.56 

109.36 

124.80 

144.53 

122.03 

129.36 

137.93 

141.85 

770.20 

449.31 

587.47 


758. 


521.63 


HI 


286.70  I  375.73 


94.50 


458.30 


SG40-L 


81.65 


51.78  I  119.37 


117.81  168.43 


173.97  235.92 


299.89 


265.44 


364.16 


431.39  494.96  560.54 


565.51 


778.76 


835.43 


264.16 


487.58 


631.43 
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TABLE  E-46.  CVP4,  WATER  2,  LOAD  CONDITION  la 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

0.01 

0.87 

1.80 

2.62 

3.51 

4.41 

5.29 

6.16 

7.04 

7.93 

8.78 

Frame- 1 

-4.94 

164.86 

380.38 

485.16 

724.72 

911.37 

1093.08 

1273.55 

1452.37 

1654.43 

1825.42 

Frame-2 

0.18 

180.11 

419.60 

551.94 

702.52 

906.22 

1111.94 

1260.82 

1446.28 

1637.58 

1825.64 

Frame-3 

179.77 

192.56 

351.54 

549.09 

719.88 

907.06 

1087.73 

1279.17 

1438.10 

1635.36 

1822.70 

Frame-4 

-149.25 

174.59 

374.71 

546.24 

720.25 

921.10 

1094.68 

1270.47 

1451.53 

1640.07 

1787.57 

Frame-5 

77.96 

188.26 

354.15 

539.74 

743.35 

904.79 

1088.99 

1282.30 

1451.54 

1650.71 

1795.00 

-73.20 

Igmi 

ItVJtiibl 

525.20 

745.22 

920.31 

1077.12 

1283.63 

1454.57 

1649.83 

1798.02 

25.49 

Uffiill 

547.94 

711.21 

912.23 

1088.80 

1270.85 

1434.73 

1631.02 

1834.98 

24.64 

527.57 

713.03 

917.28 

1078.16 

1278.94 

1451.24 

1635.27 

1835.58 

-100.01 

546.61 

712.21 

926.54 

1086.38 

1274.47 

1431.94 

1634.47 

1828.97 

61.79 

169.92 

371.19 

542.52 

712.55 

918.60 

1076.09 

1321.72 

1454.48 

1635.13 

1820.01 

57.50 

184.87 

374.78 

725.39 

1092.54 

1351.57 

1455.70 

1639.02 

1818.16 

67.95 

lEm 

1350.36 

1441.15 

1640.59 

1823.49 

20.84 

Bi 

msEm 

mm 

5413.67 

6183.72 

6972.70 

7715.71 

-80.15 

mm 

EH 

5421.05 

6190.31 

6965.53 

7715.45 

693.81 

3133.53 

3868.93 

EH 

5402.93 

6206.16 

6957.29 

7732.98 

Hoop-4 

4653.56 

5352.99 

6173,17 

6949.42 

7716.40 

Hoop-5 

40.68 

775.16 

1591.49 

2339.11 

3286.92 

3855.60 

4653.01 

5344.75 

6173.46 

6968.08 

7717.13 

4627.21 

5403.26 

6199.97 

6963.92 

7714.93 

gHBi 

4623.02 

5408.31 

6213.99 

6956.23 

7713.09 

IS 

4640.25 

5448.96 

6205.16 

6941.25 

7734.11 

Hoop-9 

4648.00 

5383.62 

6181.68 

6956.26 

7727.01 

SSESDSili 

1555.60 

2350.39 

3028.20 

3870.20 

4620.05 

5531.27 

6224.55 

6977.60 

7721.41 

SSSSSODIi 

6.09 

1565.00 

2310.08 

7747.87 

1564.17 

2360.63 

3087.16 

3887.56 

7727.29 

!IE!SE9I 

1573.78 

2293.37 

3109.90 

3903.93 

7711.60 

1576.40 

2323.65 

3123.17 

3855.86 

EEEEIEI 

6425.24 

6972.31 

19.23 

-37.24 

12.02 

-3.60 

6.02 

14.43 

123.75 

144.18 

186.23 

204.24 

-20.63 

-60.06 

75.50 

-20.63 

8.94 

-8.31 

57.00 

160.51 

QBSiEIIIIHI 

-6.34 

8.34 

5.89 

37.71 

117.24 

131.93 

193.11 

201.66 

QQQ^QHIIII 

11.21 

5.21 

-25.98 

288.34 

-23.58 

25.60 

17.21 

77.19 

103.58 

516.15 

572.43 

430.50 

394.93 

425.55 

332.42 

353.24 

300.60 

311.63 

261.38 

iiQQ^Qiiiiiim 

14.12 

16.55 

43.29 

16.55 

27.49 

46.94 

60.30 

QESSElHi 

41.42 

85.33 

94.86 

75.85 

129.28 

100.78 

138.77 

136.41 

150.66 

154.20 

■fcMH 

WEBM 

8.78 

12.51 

8.78 

10.02 

13.75 

7.54 

7.54 

^njjjjH 

187.44 

mm 

mm 

293.83 

368.88 

452.94 

500.13 

561.70 

621.91 

SG2 

221.38 

105.61 

mui 

329.82 

422.21 

522.31 

570.25 

634.03 

699.04 

SG3 

124.38 

-72.78 

igjmiji 

533.79 

619.06 

667.35 

163.73 

-17.27 

576.61 

628.97 

^niiiiiiiii 

197.73 

142.98 

69.75 

197.64 

304.47 

384.08 

478.23 

586.15 

610.64 

774.66 

-21.45 

14.33 

49.34 

93.38 

138.72 

183.29 

228.83 

274.34 

315.99 

358.18 

400.89 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

####### 

mmm# 

fmmm 

SG8 

-38.32 

-91.28 

■^1 

416.40 

SG9 

-40.35 

-9.62 

21.94 

72.14 

117.78 

165.39 

214.23 

263.98 

306.25 

QQQI 

395.82 

-170.79 

12.03 

8.85 

2.94 

-12.52 

-17.22 

-26.45 

-32.69 

-58.02 

TABLE  E-46.  CVP4,  WATER  2,  LOAD  CONDITION  la  (Continued) 


SG12 

39.07 

30.91 

30.77 

26.95 

20.72 

19.48 

15.05 

14.13 

8.91 

3.75 

-1.83 

SG13 

58.07 

52.78 

51.36 

53.11 

54.68 

59.42 

60.76 

69.32 

66.88 

68.13 

68.30 

SG14 

414.38 

361.26 

357.71 

-111.86 

-294.74 

-295.35 

-328.32 

-425.44 

-273.31 

-214.89 

291.74 

SG15 

24.88 

36.26 

45.24 

41.23 

31.24 

30.73 

25.25 

22.35 

19.26 

15.81 

12.63 

SG16 

41.34 

34.53 

32.37 

27.07 

17.63 

13.86 

5.38 

1.47 

-7.52 

-15.25 

-24.23 

SG17 

-57.59 

-62.74 

-64.58 

-68.35 

-83.29 

-88.61 

-92.80 

-92.61 

-100.15 

-102.95 

-109.19 

SG18 

1702.68 

1267.35 

629.70 

301.34 

188.20 

122.68 

1222 

38.25 

-8.40 

-10.24 

19.36 

SG19 

-62.01 

-84.39 

-108.08 

-138.46 

-184.11 

-216.32 

-253.76 

-286.78 

-321.88 

-356.05 

-391.11 

i^g 

ggi 

1391 

gig 

McflM 

gig 

-45.57 

SiWEEM 

g^g 

g^g 

igg 

itfaraa 

-177.65 

g^g 

BS 

BSi 

Baa 

SG23 

9.58 

SOSi 

-30.26 

smm 

■gg 

BBI 

ngi 

-306.98 

17.83 

16.54 

6.40 

0.50 

1.23 

mm 

8^1 

8.48 

3.53 

WgM 

ggi 

gg 

ggg 

-128.93 

-140.63 

-149.60 

ggg 

lEblifci 

gsg 

ggg 

gg 

lEfdMl 

ggg 

-148.49 

[Q^gi 

15.97 

13,57 

ggg 

ilSM 

gg 

^^gi 

BUg 

-40.57 

127.28 

133.21 

ggg 

[gg 

[gg 

IlifeM 

avum 

110.27 

-16.66 

-13.99 

-18.47 

aanai 

ggi 

gg 

wmm 

ggi 

-59.98 

-66.44 

-75.02 

SG30 

-162.12 

-152.95 

-150.25 

-158.14 

gg 

-181.10 

-185.26 

-188.28 

SG31 

-102.07 

-94.66 

-106.75 

-117.18 

ggg 

lEHTifel 

igg 

gg 

-199.18 

-216.02 

-234.59 

SG32-T 

-39.31 

86.65 

203.43 

294.07 

386.05 

ggg 

633.28 

709.44 

785.41 

857.95 

SG32-45 

-1.68 

150.08 

195.07 

256.75 

«»«»;■ 

394.36 

433.37 

471.95 

505.14 

SG32-L 

18.73 

29.47 

42.59 

52.96 

62.45 

82.96 

82.58. 

78.39 

SG33-T 

-34.19 

mwM 

g^g 

SKHIIf 

571.22 

650.30 

731.51 

810.07 

884.95 

SG33-45 

10.72 

68.86 

[g^g 

253.63 

gR^g 

426.82 

464.53 

497.18 

24.37 

ggg 

57.67 

^gg 

57.21 

53.35 

46.83 

SG34-T 

-34.59 

26.75 

IlftfiEM 

177.73 

256.64 

333.27 

Ebgg 

laaaEEM 

num^m 

SG34-45 

62.43 

81.54 

115.31 

150.56 

179.34 

220.32 

BEiHl 

351.70 

384,88 

SG34-L 

18.94 

12.24 

4.84 

-7.31 

-26.57 

-32.85 

-48.59 

-54.03 

-69.15 

-79.44 

SG35-T 

-24.27 

75.95 

223.42 

291.89 

362.87 

432.86 

500.94 

574.28 

647.39 

719.22 

SG35-45 

3.63 

41.76 

80.08 

261.82 

296.29 

329.52 

ggg 

4.40 

ggg 

-20.31 

gg 

igg 

gHrJM 

-68.00 

-81.32 

ggg 

astsCT 

bob 

435.27 

ggg 

^gg 

736.94 

807.58 

iWifllM 

180.75 

ggg 

313.27 

344.71 

SG36-L 

47.37 

g^g 

24.52 

29.45 

ggi 

16.19 

10.55 

1.19 

SG37-T 

-9.47 

42.36 

96.71 

251.96 

^^g 

345.64 

396.29 

445.74 

SG37-45 

-22.83 

3.51 

23.61 

36.79 

38.99 

60.05 

73.97 

ggg 

115.04 

137.99 

161.11  • 

gfgg 

g|g 

ggg 

iftwai 

g^g 

^gg 

tlHIlM 

gi^g 

gg 

ggg 

639.55 

rJizEM 

795.23 

^^g[ 

gggi 

ggi 

gig 

247.24 

282.84 

317.30 

SG38-L 

18.06 

13.77 

7.86 

sam\ 

mm 

g^g 

IgnsH 

Egg 

imai 

BgBMI 

-82.17 

SG39-T 

-27.68 

93.33 

209.71 

301.25 

391.70 

477.85 

560.00 

636.24 

713.55 

787.79 

859.81 

SG39-45 

-12.06 

130.17 

189.00 

^SSKM\ 

287.41 

416.17 

458.69 

498.33 

47.82 

58.21 

53.30 

52.14 

46.29 

42.09 

^gg 

110.58 

147.09 

ggi 

229.98 

271.25 

321.32 

370.81 

420.81 

7.12 

8.03 

mmi\ 

33.97 

50.41 

70.88 

92.25 

113.80 

SG40-L 

8.85 

-11.61 

-40.10 

-69.53 

-96.74 

-112.45 

-135.82 

-149.16 

-165.06 

-178.03 

-193.00 

E-89 


TABLE  E-47.  CVP4,  WATER  2,  LOAD  CONDITION  lb 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.07 

-0.11 

0.12 

-0.09 

0.04 

0.02 

-0.02 

0.09 

-0.08 

0.06 

0.08 

Frame- 1 

-8.26 

-25.56 

3.94 

-0.69 

9.44 

37.10 

18.29 

13.30 

4.74 

-9.39 

10.65 

Frame-2 

-22.24 

-20.40 

-6.61 

-122.41 

-143.58 

78.67 

-20.05 

-99.77 

-9.25 

-89.42 

962.76 

Frame-3 

-84.16 

-207.52 

71.59 

-212.19 

-154.45 

-103.09 

144.42 

-125.02 

-100.46 

68.88 

-95.02 

Frame-4 

26.86 

33.91 

-18.22 

24.06 

-74.70 

128.58 

63.45 

-114.05 

50.12 

-89.95 

-82.19 

Frame-5 

-152.96 

-45.84 

59.02 

109.93 

26.64 

-28.71 

-123.23 

95.95 

98.05 

-30.03 

76.08 

Frame-6 

56.33 

-74.15 

-168.56 

23.07 

-62.67 

127.43 

-43.59 

-133.81 

55.51 

46.22 

41.91 

Frame-7 

120.73 

-22.12 

15.33 

-164.69 

-111.29 

32.49 

2.26 

-130.33 

-67.47 

-165.07 

-148.32 

Frame-8 

81.97 

49.38 

-99.14 

-149.92 

30.83 

124.60 

-50.21 

63.44 

-135.38 

-93.50 

-128.41 

Frame-9 

-47.34 

-101.39 

121.97 

73.51 

-39.60 

-40.56 

57.82 

-163.45 

-131.57 

-3.30 

-75.26 

Frame-10 

24.42 

-34.01 

-0.03 

-71.49 

40.43 

73.95 

59.23 

-21.66 

61.86 

-21.95 

-67.19 

Frame- 11 

-6.05 

104.18 

33.66 

-95.15 

0.91 

-81.17 

105.86 

-87.33 

-74.12 

20.77 

62.53 

Frame- 12 

-76.88 

-163.26 

9.40 

8.37 

-135.08 

111.31 

44.60 

-12.35 

78.32 

-131.99 

-108.24 

Hoop-1 

-8.59 

-56.40 

7.97 

-19.62 

9.80 

-10.42 

-15.94 

-26.98 

33.71 

-28.82 

-8.59 

Hoop-2 

4.78 

40.92 

30.08 

-38.59 

48.14 

-44.00 

17.43 

-29.55 

-6.06 

-7.87 

-29.55 

Hoop-3 

-25.73 

-41.52 

-1.16 

39.21 

21.66 

19.90 

37.45 

30.43 

19.90 

33.94 

49.74 

Hoop-4 

83.62 

-59.03 

-5.31 

3.95 

-57.17 

63.23 

57.68 

-25.69 

152.15 

50.27 

-12.72 

Hoop-5 

4.23 

-17.64 

-26.75 

47.98 

46.14 

-8.52 

-21.28 

-12.17 

102.64 

-28.57 

-23.11 

Hoop-6 

167.91 

19.91 

-9.68 

-26.33 

-11.53 

-17.08 

32.86 

-30.03 

-48.52 

21.76 

-31.88 

Hoop-7 

40.25 

-16.42 

0.03 

3.69 

49.38 

67.66 

58.53 

58.52 

42.07 

38.42 

56.70 

Hoop-8 

48.37 

18.98 

11.63 

4.28 

18.98 

11.63 

-3.06 

-10.41 

18.98 

4.28 

-10.41 

Hoop-9 

32.46 

-70.99 

-25.62 

59.68 

-3.84 

-9.28 

97.80 

119.58 

183.08 

66.94 

-14.73 

Hoop- 10 

-25.41 

-14.57 

7.11 

1.69 

-14.57 

10.73 

16.15 

-23.60 

39.63 

25.18 

14.34 

Hoop- 11 

4.25 

-108.28 

;  15.32 

-23.42 

-97.24 

66.96 

-139.65 

26.39 

-93.52 

-10.51 

-117.50 

Hoop- 12 

11.54 

74.53 

-49.59 

83.80 

83.82 

-21.80 

35.63 

-53.30 

-5.13 

-36.63 

52.30 

Hoop- 13 

30.24 

0.56 

-81.06 

-21.70 

-58.82 

30.24 

-6.86 

-51.39 

-58.80 

-43.97 

-14.28 

Hoop- 14 

192.44 

-155.39 

162.82 

66.62 

-22.19 

-81.38 

488.47 

-7.39 

244.22 

-96.20 

370.02 

Long-1 

22.83 

1250.60 

2432.47 

3640.05 

4911.07 

6144.25 

7370.94 

8561.58 

9841.56 

10990.8 

12084.2 

Long-2 

112.44 

1194.39 

2439.98 

3634.30 

4904.78 

6154.93 

7355.29 

8576.60 

9837.84 

11038.8 

12128.3 

Long-3 

-14.91 

1179.27 

2496.77 

3617.78 

4924.52 

6159.69 

7401.70 

8593.55 

9828.70 

10988.1 

12112.8 

Long-4 

275.09 

1285.17 

2496.50 

3635.16 

4907.92 

6109.32 

7305.42 

8583.1  1 

9827.64 

11046.0 

12179.8 

Long-5 

687.56 

1323.32 

2347.06 

3852.64 

4890.08 

6124.12 

7406.67 

8596.11 

9813.00 

11004.2 

12195.0 

Long-6 

76.10 

1295.15 

2430.10 

3694.36 

4902.47 

6140.36 

7366.82 

8564.12 

9821.43 

11015.7 

12249.5 

Long-7 

123.32 

1228.69 

2425.23 

3846.64 

4912.82 

6136.33 

7371.23 

8561.00 

9839.05 

11058.0 

12123.2 

Long- 8 

19.97 

1229.46 

2448.66 

3644.72 

4884.05 

6131.45 

7230.42 

8560.62 

9808.06 

10977.2 

12128.5 

SGI 

134.00 

110.06 

-45.66 

50.34 

-83.10 

-78.48 

-91.74 

-197.16 

-111.29 

-251.21 

-292.99 

SG2 

142.87 

111.00 

-117.03 

25.11 

-179.70 

-182.08 

-197.13 

-382.92 

-247.01 

-476.93 

-530.70 

SG3 

-55.15 

21.61 

-110.32 

108.88 

32.32 

122.01 

259.29 

107.05 

350.30 

180.90 

291.21 

SG4 

41.46 

67.94 

-21.32 

106.90 

10.42 

55.88 

96.36 

-9.67 

117.06 

-21.65 

1.80 

SG5 

29.87 

15.05 

-209.60 

-53.71 

-259.35 

-260.47 

-259.80 

-453.87 

-305.31 

-546.37 

-592.75 

SG6 

-17.58 

-28.73 

-45.59 

-51.43 

-71.54 

-83.32 

-94.60 

-117.53 

-122.93 

-147.36 

-157.83 

SG7 

-1240.59 

-33616.5 

-48358.7 

-59269.9 

-63780.2 

-70416.2 

-75910.9 

-79816.4 

-77995.2 

-83049.3 

-94104.0 

SG8 

31.43 

11.92 

-158.14 

-42.04 

-196.71 

-194.89 

-190.78 

-343.10 

-226.41 

-406.86 

-434.47 

SG9 

-35.97 

-45.57 

-69.32 

-67.98 

-94.81 

-105.83 

-113.94 

-144.12 

-142.84 

-174.69 

-184.53 

SGIO 

-29.79 

10.09 

41.59 

94.61 

113.83 

151.27 

201.24 

215.81 

266.93 

286.15 

330.36 

soil 

17.57 

56.65 

107.49 

148.27 

200.19 

245.76 

292.25 

339.31 

384.01 

428.91 

471.46 

E-90 


TABLE  E-47.  CVP4,  WATER  2,  LOAD  CONDITION  lb  (Continued) 


SG39-45 


SG39-L 


SG40-T 


SG40-45 


SG40-L 


38.61 

79.34 

637.16 

36.48 

46.92 

-53.73^ 

17.24 

-47.40 

-3.26 

-26.60 


95.93 

173.62 

:  243.80 

1  324.03 

'  397.24 

1  476.33 

553.67 

171.5C 

275.18 

;  388.60 

1  492.31 

601.65 

:  712.66 

812.69 

763.12 

867.50 

1  952.39 

'  1110.52 

:  1160.16 

'  1291.42 

1410.44 

78.08 

137.90 

1  173.78 

;  234.70 

1  281.34 

•  330.01 

385.65 

107.39 

189.07 

258.19 

341.55 

417.33 

495.72 

574.33 

25.96 

120.48 

207.15 

302.41 

398.75 

488.88 

584.70 

67.80 

135.16 

i  186.62 

255.13 

317.20 

375.21 

447.27 

31.56 

129.02 

208.16 

302.56 

391.31 

476.53 

568.08 

74.53 

173.56 

251.16 

341.99 

430.10 

514.32 

600.62 

47.06 

TTrrTT  TrTrTTrr 

127.16 

Ji  n  It  It  n  n  It 

167.85 

-U4i  H  U  il  tl  li 

^I.TnJ.11  TT  fr  fr 

TrrrltTr  tt  trfT 

220.95 

-LLLLdLlLLlJldl 

U.  tt  Tf  tt  Tf  ft  tt 

TrTTrrTTrr/f  fr 

272.13 

it  il  fi  n  tt  n  tl 
TTTTTf  f  r  TTTT'TT 

TTjTTTTf  f  rTTrr 

318.70  366.95 
#######  ####### 

629.36  703.08  779.31 
924.05  1015.34  1114.24 


426.05 

647.02' 

679.39' 

505.05' 

651.92' 

681.99' 

412.ll' 


481.01 

721.85' 

770.15' 

575.52' 

736.89' 

762.09' 

455.07' 


529.19 

797.64 

857.41 

632.21 

816.08 

841.39 

499.91 


671.24 

759.31 

849.42 

682.67 

770.35 

858.78 

-16.91  -12.37 


306.541  422.10 


515.92 

615.90 

723.10 

808.91 

914.10 

1013.64 

-202.15 

-242.00 

-266.70 

-316.64 

-337.93 

-368.66 

104.68 

132.88 

169.35 

197.95 

232.55 

262.48 

499.71 

595.22 

690.46 

779.72 

872.17 

965.47 

9.96|  -34.43  -35.71 


89.50  138.09 


238.82  325.951 


172.781  200.13 


531.57 


-69.68 


408.551  493.50 


-171.02  -222.71 


252.12  262.32 


784.68  869.81 


250.821  275.431  32 


741.84  823.97 


TABLE  E-48.  CVP4,  WATER  2,  LOAD  CONDITION  Ic 


Load  Step 

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

Pressure 

-0.17 

0.86 

1.73 

2.66 

3.51 

4.41 

5.27 

6.19 

7.03 

7.93 

8.82 

Frame- 1 

-321.22 

190.00 

415.43 

532.28 

729.83 

918.94 

1092.26 

1273.59 

1461.37 

1641.14 

1807.49 

Frame-2 

-53.39 

259.09 

378.17 

532.98 

740.63 

908.57 

1119.81 

1262.59 

1486.55 

1639.94 

1814.68 

Frame-3 

-327.48 

181.36 

379.43 

540.58 

733,49 

902.52 

1109.26 

1279.17 

1452.15 

1651.45 

1820.39 

Frame-4 

-72.86 

202.98 

369.91 

541.17 

732.21 

911.36 

1073.20 

1268.76 

1451.84 

1645.88 

1818.03 

Frame-5 

-221.71 

178.71 

382.12 

548.47 

722.53 

905.40 

1095.09 

1252.98 

1474.28 

1653.07 

1813.40 

Frame-6 

-216.52 

212.10 

369.15 

547.28 

743.41 

898.84 

1101.84 

1271.69 

1454.91 

1643.70 

1812.65 

Frame-? 

-261.35 

210.34 

372.17 

546.71 

728.43 

907.71 

1093.32 

1271.65 

1465.71 

1638.59 

1841.97 

Frame-8 

46.15 

192.08 

370.94 

545.27 

731.97 

907.61 

1075.79 

1262.53 

1483.93 

1627.35 

1830.51 

Frame-9 

-183.32 

219.94 

382.30 

543.70 

738.38 

909.75 

1083.95 

1266.60 

1444.11 

1650,83 

1829.13 

Frame- 10 

-104.39 

184.52 

368.61 

532.68 

734.94 

900.31 

1099.55 

1253.65 

1451.01 

1644.42 

1835.60 

Frame- 11 

-298.16 

194.18 

372.48 

532.59 

733.85 

891.97 

1093.64 

1249.09 

1454.01 

1624.50 

1853.70 

Frame- 12 

-185.58 

193.61 

354.99 

546.45 

746.81 

968.95 

1095.38 

1285.46 

1456.68 

1655.10 

1839.17 

Hoop-1 

-56.40 

741.77 

1552.98 

2319.74 

3088.49 

3870.50 

4633.35 

5380.57 

6183.10 

6959,13 

7737.78 

Hoop-2 

-100.03 

877.59 

1542.73 

2343.10 

3102.06 

3841.53 

4625.40 

5410.20 

6155.36 

6950.38 

7706.42 

Hoop-3 

-46.78 

769.28 

1545.12 

2324.18 

3071.79 

3868.93 

4626.69 

5408.19 

6187.99 

6961.85 

7715.43 

Hoop-4 

85.47 

789.46 

1560.31 

2310.46 

3099.68 

3874.46 

4642.91 

5415.99 

6159.58 

6956.13 

7721.96 

Hoop-5 

-43.15 

540.05 

1551.71 

2331.59 

3095.22 

3866.54 

4638.90 

5408.54 

6172.84 

6958.27 

7702.55 

Hoop-6 

-91.07 

815.31 

1529.47 

2345.07 

3097.92 

3886.31 

4690.56 

5423.61 

6184.55 

6953.98 

7720.48 

Hoop-7 

23.79 

822.71 

1535.85 

2321.81 

3100.61 

3868.83 

4649.07 

5415.62 

6217.02 

6970.16 

7725.89 

Hoop-8 

-32.45 

709.60 

1547.00 

2318.13 

3097.38 

3868.81 

4631.97 

5433.73 

6205.16 

6969.95 

7748.03 

Hoop-9 

-29.25 

771.16 

1544.20 

2317.08 

3103.44 

3869.37 

4616.22 

5423.01 

6152.64 

6926.52 

7758.91 

Hoop- 10 

25.18 

751.54 

1562.67 

2321.25 

3091.44 

3855.75 

4633.58 

5436.76 

6159.50 

6955.22 

7742.32 

Hoop- 11 

-76.92 

764.33 

1539.01 

2324.61 

3107.29 

3865.53 

4661.57 

5481.62 

6154.99 

6954.51 

7726.80 

Hoop- 12  ' 

18.95 

756.36 

1545.49 

2315.94 

3079.75 

3865.32 

4649.97 

5414.25 

6185.00 

6956.46 

7726.52 

Hoop- 13 

15.40 

779.75 

1551.36 

2315.40 

3080.21 

3844.56 

4630.25 

5425.21 

6204.40 

6939.76 

7747.94 

Hoop- 14 

0.01 

777.10 

1546.64 

2316.02 

3093.57 

3870.66 

4639.42 

5432,24 

6179.72 

6972.31 

7719.10 

Long-1 

3.61 

1224.29 

2468.75 

3665.28 

4911.56 

6136.43 

7361.32 

8578.74 

9787.28 

11019.7 

12276.5 

Long-2 

23.73 

1299.27 

2442.69 

3681.13 

4924.99 

6127.20 

7342.96 

8585.60 

9792.00 

11029.0 

12268.8 

Long-3 

136.83 

1257.70 

2494.57 

3669.17 

4916.45 

6117.47 

7358.87 

8557.21 

9785.64 

11042.0 

12249.8 

Long-4 

-22.38 

1294.90 

2453.57 

3657.95 

4901.21 

6124.30 

7364.21 

8570.25 

9810.63 

11044.9 

12256.6 

Long-5 

584.80 

1426.35 

2497.95 

3678.71 

4900.37 

6132.08 

7367.47 

8598.93 

9782.13 

11041.1 

12279.6 

Long-6 

42.08 

1190.75 

2472.88 

3666.40 

4911.47 

6119.08 

7351.02 

8597.29 

9813.91 

11037,7 

12265.4 

Long-7 

107.91 

1271.56 

2519.27 

3672.11 

4900.25 

6102.48 

7377.17 

8577.95 

9762.86 

11035.5 

12243.1 

Long-8 

-1.16 

1279.31 

2514.78 

3667.10 

4916.86 

6122.13 

7355.98 

8570.96 

9818.98 

10998.5 

12276.4 

SGI 

233.19 

117.09 

24.19 

55.88 

104.56 

149.36 

201.14 

185.84 

215.17 

243.01 

244.64 

SG2 

298.85 

122.64 

-7.06 

5.29 

50.33 

84.25 

137.75 

103.79 

123.57 

139.43 

133.51 

SG3 

196.75 

85.66 

59.09 

225.36 

432.14 

620.97 

771.70 

856.24 

987.01 

1097.02 

1181.26 

SG4 

249.40 

80.58 

63.13 

151.24 

262.12 

358.09 

448.44 

469.45 

539.44 

592.14 

627.83 

SG5 

269.73 

114.09 

-35.50 

-24.63 

34.26 

103.70 

239.78 

246.87 

354.18 

396.13 

405.44 

SG6 

-25.79 

1.34 

23.92 

54.87 

84.37 

114.77 

146.64 

173.73 

201.76 

231.43 

260.34 

SG7 

####### 

;  mmm 

^  mmmn 

^  Mmm 

:  mmm 

:  ####### 

^  MMM# 

;  ####### 

^  MMM# 

^  MMMff 

MMM# 

SG8 

101.32 

-17.20 

-107.03 

-95.97 

-57.70 

-23.83 

24.03 

18.14 

37.28 

57.16 

71.15 

SG9 

-43.22 

-20.84 

-1.74 

30.98 

63.20 

97.81 

133.01 

163.75 

194.59 

227.73 

260.79 

SGIO 

-24.91 

6.68 

33.95 

65.85 

100.56 

131.37 

166.04 

197.04 

230.45 

262,19 

293.71 

SGll 

20.80 

57.91 

99.32 

133.35 

171.69 

206.30 

243.57 

282.15 

318.55 

355.11 

394.21 

E-92 


TABLE  E-48.  CVP4,  WATER  2,  LOAD  CONDITION  Ic  (Continued) 


SG35-L 


37.00 


59.74 


455.60 


28.34 

40.25 

-53.05 


98.95  I  172.03 


263.9 


509.46  809.42 


241.08 


311.94  381.08 


479.32  587.39 


682.90  700.73 


1.96 

1.34 

8.75 


325.67  358.31 


381.08  451.94 


587.39  I  693.28 


638.32 


521.08 


793.69 


591.61  664.04  735.05 


894.75  998.31  1098.81 


397.12  I  431.73 


-158.46  -112.87  -74.14 


-90.19  -48.30  -28.42 


-65.32  57.45 


327.37 


155.14 


222.68 

257.51 

119.28 


-46.43 


-10.33 


329.64 


160.37 

276.03 


382.73 


427.82 


260.46 


410.97 


192.05 

####### 

333.60 


467.78 


526.63 


364.65 


^9.48 
22 


567.84 


-7.94 


24.44  I  120.10 


40.85 


214.68 

33.83 

166.36 

189.47 

110.04 

145.09 

201.79 


92.03 


307.42 

88.20 

227.55 

264.63 

157.06 

202.06 

277.26 


140.52 
139.71 
360.38 

61.52 
44.77 
281.47 


288.76 

353.68 

299.75 

341.19 

163.82 

209.80 

-12.92 

19.59 

16.39 

39.04 

265.89 

320.70 

390.78 

472.46 

399.43 

486.67 

164.38 

200.71 

178.22 

202.37 

399.77 

488.89 

132.78 

181.72 

284.19 

344.18 

194.84 

255.67 


341.53 

423.30 
237.98 

310.30 


553.69 


625.19 


467.31 


417.23 

382.59 

255.21 


52.82 


66.77 


365.99 


545.77 

569.95 

229.89 


221.49 


574.80 


226.22 


396.42 

500.70 

276.21 

361.46 


636.14 


721.21 


562.81 


12 

9.2 


496.32 


391.39 


643.68 
286.0 
ft 

,8 


717.74 


816.76 


660.03 


538.15 

472.18 

343.89 


121.02 


555.17  600.89 


445.41  499.93 


723.16  I  801.27 
mi5 

mi 


801.31  I  885.34  I 


912.80  1005.77 


761.44  857.23 


600.07 

516.58 

390.80 


155.38 


0 

.58 

11 

8.64 

418.55 


621.17 

650.21 

270.03 


243.13 


654.99 


276.22 


451.34 

577.21 

325.68 

416.00 


461.14 


690.14 
729.20 

298.14 


258.44 


735.25 


319.84 


505.38 

653.04 

365.23 

467.89 


505.72 


761.47 

809.37 

328.36 


275.25 


817.49 


366.22 


559.56 
731.60 
409.54 

520.57 


740.17 


317.45 


288.78 

895.55 


412.61 


615.17 

808.78 

453.15 

574.41 


I  815.99 


343.17 

310.30 

1019.25 

163.55 

87.46 


APPENDIX  F— REDUCED  STRAIN  GAGE  DATA 

The  raw  strain  gage  data  in  appendix  E  was  reduced  to  remove  the  strain  gage  offset  due  to 
preloading  after  the  panel  was  installed  in  the  fixture.  In  the  strain  gage  data  reduction,  the  first 
three  data  points  were  removed  to  minimize  the  effects  of  preloading  and  free  play.  A  linear 
regression  using  a  least  squares  method  was  used  to  curve-fit  the  remaining  data  set  to  a  first  order 
polynomial: 


s  =  Ax  +  B  (1) 

where  s  is  the  dependent  strain  variable,  x  the  independent  load  increment  variable,  A  the  slope,  and 
B  the  ordinate  intercept.  Parameter  B  was  used  to  define  the  zero  load  offset  which  was  used  to  shift 
all  data  in  the  set.  The  reduced  strain  gage  data  is  presented  in  the  tables  of  this  appendix  in  terms  of 
the  ten  equal  load  increments  up  to  the  maximum  loads  for  each  load  sequence.  Cross-reference 
tables  in  appendix  E  list  the  corresponding  values  of  the  applied  loads. 


F-1 


CVP1 


Load  Condition  1a 


Air2  Waterl 


1  279.40 


_ 112.17 

163.85 


222.66 


291.94 


381.29 


483.94 


515.27 


605.07 


686.00 


Water2 


154.54 


SG1 

Load  Condition  1b 


Air2  Waterl 


Load  Condition  1c 


IEIE9BI 

769.04 

1799.62  1693.95  1 

767.52  1 

CVP1 


IHSSMKPBfll 


0  34.95 


1  77.09 


Load  Condition  la 


Air2  Waterl 


28.29  37.46  125.44 


72.87 


Airl 

300.89 

207.96 

226.85 

243.21 

305.46 

5 

389.39 

6 

486.91 

8 

644.68 

9 

701.03 

10 

788.96 

Load  Condition  la 


Air2  I  Waterl 


SG2 

Load  Condition  1b 


-5.91 

-9.21 

-12.51 

-15.44 

Load  Condition  1c 


Air2  Waterl  Water2 


8 


66.73  69.01 


216.23 

217.62 

219.02 

271.92 

272.25 

273.24 

327.63 

325.55 

328.12 

381.80 

382.08 

382.40 

SG3 


Load  Condition  1b _ 


Air2  Waterl  Water2  Air1 


-57.68  36.93  1237.72 


Load  Condition  1c 


Air2 

Waterl 

170.80 

192.71 

131.31 

43.00 

135.35 

40.06 

176.87 

117.61 

238.94 

214.09 

324.36 

266.65 

405.36 

303.88 

457.86 

378.02 

527.30 

401.65 

Water2 


216.48 


18.43 


39.01 


120.58 


252.95 


345.33 


488.07  489.75  491.91 

544.92  545.29  548.37 


CVP1 


Load  Condition  la 


235.37 

295.01 

355.35 


411.39 


474.94 


533.12 


SG4 _ 

Load  Condition  1b 


465.79 

472.61 

473.12 

524.91 

534.27 

533.03 

582.74 

600.85 

591.52 

Load  Condition  1c 


Air2 

Waterl 

21.70 

11.13 

65.84 

58.42 

265.29 

265.47 

319.51 

316.90 

372.18 

372.12 

425.15 

425.54 

F-2 


CVP1 


Load  Ste 


0 


1 


2 


3 


Load  Condition  1a 


Airl 

Air2 

Waterl 

333.86 

240.30 

356.75 

158.67 

EBISIBKH 

202.20 

155.81 

170.80 

240.85 

219.79 

206.36 

298.56 

298.62 

276.55 

393.44 

358.85 

367.95 

466.14 

422.81 

459.11 

513.84 

494.22 

491.26 

632.72 

589.67 

574.84 

690.18 

659.94 

642.57 

778.01 

721.53 

712.75 

SG5 


Load  Condition  1b 


Air2  IWaterl 


Load  Condition  1c 


Water2 


248.98 


62.30 


69.76 


149.48 


270.22 


-184.28  1 

1645.33  i 

681.07 

580.31 

CVP1 


Load  Ste 


0 


Load  Condition  la 


SG6 


Load  Condition  1  b 


Load  Condition  1c 


Water2 


44.12 


82.23 


129.49 


181.15 


224.64 


280.30 


337.35 


395.08 


CVP1 


Load  Ste 


0 


1 


2 


3 


Load  Condition  la 


SG7 


Load  Condition  1  b 


Load  Condition  1c 


Water2 


269.14 


50.27 


88.36 


193.49 


338.88 


1464.85 


538.78 


599.98 


700.80 


747.44 


804.59 


CVP1 


Load  Step  I  Airl 


8 


522.43 


10  1582.27 


Load  Condition  la 


25.06 

28.79 

68.90 

68.90 

122.35 

120.89 

175.55 

180.10 

230.02 

239.57 

289.71 

295.94 

346.36 

j^^mi 

402.98 

463.70 

473.11 

520.93 

534.10 

579.41 

600.06 

SG8 

Load  Condition  1 


Load  Condition  1c 


291.18 

352.77 

413.86 

470.22 

530.61 

589.08 

CVP1 


Load  Condition  1a 


SG13 


Load  Condition  1  b 


Load  Condition  1c 


Load  Step 


Alrl 


357.41 


Air2 


298.88 


Waterl 


392.63 


Water2 


Airl 


257.43 


A{r2 


Waterl 


>81.12 


Water2 


Airl 


>12.60 


324.33 


Air2 


214.35 


Waterl 


195.82 


Water2 


257.36 


150.27 


140.64 


130.43 


65.80 


>39.92 


-20.72 


106.75 


137.25 


48.11 


44.90 


199.94 1 


175.64 


153.42 


54.54 


16.22 


9.49 


144.53 


198.55 


72.81 


91.63 


251.71 


231.32 


205.53 


154.56 


30.07 


7.25 


216.32 


262.18 


190.07 


199.40 


295.271 


304.75 


277.37 


298.90 


34.95 


■17.29 


331.39 


335.44 


306.40 


344.26 


381.91 


383.39 


369.78 


387.28 


53.48 


■16.92 


435.72 


442.03 


388.90 


461.17 


445.561 


464.90 


517.94 


34.30 


■11.33 


550.15 


555.51 


453.96 


472.92 


544.71 


512.25 


517.39 


498.49; 


545.68 


120.96 


-15.17 


609.71 


635.20 


551.79 


607.05 


630.70 


621.56 


576.65 


587.91 


29.10 


4.53 


684.65 


739.99 


603.91 


715.81 


692.55 


692.94 


642.90 


645.46 


64.56 


-26.06 


751.80 


784.74 


667.44 


759.18 


I  10 

777.88 

753.29 

716.97 

703.51 

107.89 

820.03  I 

CVP1 

SG14 

Load  Condition  1a 

Load  Condition  1b 

Load  Condition  1c 

Load  Steo 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Airl 

Air2 

Waterl 

Water2 

0 

-10.84 

2,40 

2.25 

-2.29 

2.87 

-6.34 

-9.57 

0.01 

1 

49.10 

56.43 

55.10 

57.27 

. 

-6.36 

-6.51 

SHSHI 

53.41 

56.46 

2 

118.28 

121.97 

117.51 

122.24 

-11.63 

-7.88 

111.71 

REEEflil 

3 

184.67 

183.41 

186.75 

190.08 

-10.45 

170.82 

172.47 

175.79 

181.30 

4 

245.62 

244.60 

253.95 

246.20 

230.18 

229.09 

234.36 

232.85 

5 

309.85 

309.10 

314.32 

311.74 

289.29 

296.91 

6 

370.60 

369.45 

381.50 

379.15 

349.16 

352.48 

356.70 

7 

428.72 

428.63 

441.50 

444.95 

407.02 

406.29 

412.96 

415.91 

8 

496.32 

493.15 

502.51 

503.46 

463.45 

464.41 

471.34 

478.51 

9 

554.52 

553.60 

564.91 

565.41 

>41.19 

519.69 

519.50 

529.56 

534.73 

10 

615.64 

612.54 

631.67 

623.96 

>42.76 

-39.41 

575.51 

575.43 

585.52 

592.28 

CVP1 

SG15 

Load  Condition  la 

Load  Condition  1  b 

Load  Condition  1c 

Load  Steo 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Air1 

Air2 

Waterl 

Water2 

0 

128.12 

108.11 

149.58 

99.45 

-25.61 

110.31 

86.72 

100.94 

125.41 

1 

98.38 

95.42 

76.82 

53.54 

-63.74 

65.63 

57.57 

71.59 

2 

158.21 

108.87 

99.10 

72.80 

BlBBi 

88.67 

97.76 

3 

168.66 

163.78 

159.69 

141.87 

EEMW 

160.19 

149.84 

4 

222.91 

221.57 

208.46 

218.38 

201.18 

212.62 

192.15 

221.86 

5 

292.95 

278.75 

261.65 

272.83 

274.40 

279.85 

239.65 

288.96 

6 

349.76 

323.62 

322.81 

339.95 

-69.97 

317.82 

337.00 

290.42 

338.71 

7 

383.35 

376.42 

364.08 

387.52 

-47.33 

380.91 

399.33 

344.33 

376.95 

8 

465.52 

456.03 

416.48 

435.32 

427.65 

453.84 

377.24 

460.11 

9 

501.64 

493.10 

483.31 

476.90 

475.17 

480.98 

423.50 

485.65 

10 

573.49 

546.19 

523.39 

526.83 

>66.26 

511.01 

544.01 

CVP1 


SG16 


Load  Condition  1a 


Load  Condition  1  b 


Load  Condition  1c 


Load  Step 


Airl 


Air2 


Waterl 


Water2 


Airl 


Air2 


Waterl 


Water2 


Airl 


Air2 


Waterl 


Water2 


49.82 


47.18 


49.46 


23.64 


12.09 


-2.42 


52.59 


52.01 


44.96 


44.20 


66.65 


69.34 


59.43 


52.61 


3.63 


-20.57 


62.85 


65.38 


134.39 


111.26 


64.27 


101.25 


101.92 


-19.79 


-6.28 


99.10 


103.48 


100.75 


64.88 


102.26 


167.171 


168.22 


164.63 


162.03 


>9.13 


■7.17 


152.21 


154.02 


153.17 


153.37 


227.96 


226.46 


223.79 


225.96 


-19.63 


■16.37 


203.49 


205.49 


205.75 


209.44 


286.90 


288.89 


275.01 


281.12 


-23.10 


■24.25 


256.04 


260.98 


256.14 


264.76 


344.25 


346.95 


337.13 


339.38 


•22.48 


■38.61 


309.31 


313.54 


309.34 


313.35 


397.54 


401.66 


389.79 


396.50 


•26.70 


457.79 


460.83 


443.74 


450.75 


-32.17 


■26.97 

■25.76 


362.81 


366.43 


360.96 


1410.60 


418.09 


511.65 


497.73 


409.83 


503.88 


-41.57 


■42.69 


461.70 


465.86 


462.19 


569.31 


555.42 


555.34 


■38.09 


•40.76 


508.91 


516.43 


513.00 


363.01 


422.33 


466.64 


521.42 


_8_ 

9 

10 


509.76 

567.95 


Load  Condition  la  1 

Airl  ! 

Air2 

Waterl 

Water2 

130.54  i 

86.05 

158.55 

110.34 

92.53 

69.72 

87.46 

63.47 

128.69 

81.48 

167.98 

141.72 

207.28 

211.15 

253.16 

272.20 

263.72 

304.97 

334.47 

338.13 

343.34 

328.03 

372.03 

377.57 

420.65 

394.88 

431.45 

420.95 

462.49  I 

440.32 

492.75 

463.02 

528.92 

496.85 

540.86 

520.32 

SG17 


Load  Condition  1b 


Air2  Water  1 


Load  Condition  1c 


Waterl 


100.24 


56.68 


84.98 


136.79 


200.55 


248.51 


293.42 


350.29 


391.76 


436.55 


485.68 


Water2 


118.44 


68.11 


CVP1 


Load  Ste 


0  40.39 


1  72.32 


Air2 

Waterl 

31.83 

45.96 

113.97 

109.69 

166.43 

166.34 

214.15 

223.88 

268.78 

274.73 

316.88 

331.75 

370.02 

385.63 

431.10 

441.92 

483.39 

498.80 

541.27 

554.73 

0 

159.91 

1 

88.74 

2 

127.91 

Load  Condition  1a 


Air2  Waterl 


8 

465.64 

9 

512.32 

10 

581.98 

CVP1 


Load  Condition  1a 


SG18 


Load  Condition  1b 


36.59 

62.95 

110.18 

166.04 

223.31 

277.29 

335.86 

392.52 

Water2 

Airl 

Air2 

Water2 

43.95 

38.77 

43.20 

-4.11 

74.91 

70.73 

59.29 

61.12 

-6.54 

118.41 

116.81 

102.48 

BlEISHIIIIili  l!IS3SSIIIIII^ 

162.01 

156.99 

BERM 

208.91 

207.86 

211.58 

BERHI 

263.09 

256.87 

262.86 

269.60 

316.44 

311.61 

314.78 

320.03 

369.22 

365.77 

368.41  ! 

420.38 

418.91 

420.94 

474.48 

469,13 

472.60 

-36.55  1 

525.01 

525.31 

526.14 

535.54  I 

SG19 

Load  Condition  1b 


Load  Condition  1c 


IRmSDII 


72.92  1 102.8 

9 

_ 

1  .1-1A37 _ 

ma 

5 _ h 

98.44  1 

186.77 

52.80 

73.21 

143.08 

218.16 

284.28 

367.28 

473.53 

506.80 

434.45 

530.55 

544.46 

492.00 

574.83 

614.41 

535.27 

SG20 

Load  Condition  1b 


Load  Condition  1c 


6 

324.19 

7 

374.39 

8 

434.90 

9 

487.07 

10 

543.65 

53.37 

54.99 

72.30 

74.43 

114.27 

112.82 

164.63 

163.37 

219.44 

216.90 

272.37 

265.74 

325.00 

323.88 

377.70 

376.09 

496.69 

484.51 

543.35 

541.25 

Water2 


40.36 


73.85 


111.93 


163.19 


2.41 

0.41 

-14.70 

Airl 


50.0 


65.33 


113.71 


157.28 


205.47 


-7.74 

-4.15 

-10.82 

41.20 

65.96 

68-40 

110.66 

105.20 

159.01 

158.90 

208.35 

208.22 

262.03 

258.64 

369.36 

368.31 

419.97 

418.08 

Water2 


51.00 


71.61 


117.40 


164.50 


525.35  522.19 


F-6 


CVP1 


Load  Ste 


0 


Load  Condition  1a 


Waterl 


-5.84 


-26.66 


-53.54 


85.39 


-116.15 


-146.11 


-171.55 


-201.82 


-232.10 


-261.35 


-287.00 


CVP1 


Load  Ste 


0 


Load  Condition  la  1 

Airl 

Air2 

Waterl 

Water2 

-8.11 

-4.01 

0.79 

3.35 

4.90 

-2.18 

-2.14 

-1.05 

-4.81 

-8.96 

-3.79 

4.45 

-6.46 

-5.84 

-1.41 

1.14 

-8.66 

H9H 

-3.97 

-11.78 

BE19I 

-5.99 

-9.21 

-3.79 

-11.41 

-6.72 

BE^HI 

-15.81 

-8.37 

BHBEWi 

-18.56 

-18.31 

-21.12 

-23.62 

-7.45 

BS^^B 

CVP1 


Load  Ste 


0 


Load  Condition  la 


-15 


8  -187.67 


_ Air2.  .1 

Waterl 

-23.80 

BgOBBI 

-22.65 

-43.41 

-68.84 

-66.53 

-91.03 

-91.84 

BBKBBBIBI^B 

-183.82 

-181.77 

-206.78 

-204.69 

-230.06 

-225.17 

Water2 


-24.47 


j 

\  Load  Condition  la 

a 

Airl 

1  Air2  1 

Waterl 

Water2 

-2.31 

-1.26 

-7.44 

0.99 

EBOHBI 

-4.39 

SG21 


Load  Condition  1  b 


Ajr2  IWaterl 


1.09 


27.44 


55.98 


82.31 


104.27 


135.95 


163.50 


192.25 


214.19 

245.04 


268.60 


Load  Condition  1c 


-4.67 

-2.82 

IBsiHHEe 

6 

9 

49.68  I 

1 1.05 

1-0.51  15.46 

Water2 


0.93 


9.58 


10.50 


5.53 


SG22 


Load  Condition  1b 


Air2  Waterl 


Water2 


Load  Condition  1c 


Water2 


-2.52 


26.08 


115.28  120.38  111.17 


138.92  142.26  136.50 


SG23 


Load  Condition  1  b 


Air2  I  Waterl 


-16.32 


23.35 


60.20 


91.91 


Water2  Air1 


Load  Condition  1c 


27.83 

0.59 

1-0.64  1 

-7.19 

-6.79 

59.58 

17.10 

HEB9BB 

14.09 

12.28 

92.95 

23.69 

BEHB 

125.49 

31.76 

33.49 

30.59 

EEBBHI 

154.85 

42.57 

40.26 

32.42 

28.09 

185.17 

47.14 

47.42 

37.25 

34.35 

217.57 

55.79 

54.91 

45.82 

45.00 

247.64 

64.78 

63.73 

56.80 

49.37 

280.41 

72.11 

73.43 

65.04 

310.49 

80.71 

80.41 

71.58 

167.89  1 

SG24 


Load  Condition  1b 


Load  Condition  1c 


CVP1 


SSsI 

-40.91  1 

-79.75 

-100.53 

Load  Condition  1a 


Water2 

Airl 

-51.10 

-65.60 

-72.50 

-90.15 

-125.85 

-120.25 

-130.28 

-144.72 

-139.41 

-156.57 

-169.19 

-162.90 

-182.25 

-201.20 

-189.05 

-210.46 

-225.99 

-213.08 

-231.66 

-254.82 

g|Hgl|| 

-252.24 

SG25 

Load  Condition  1b 


Air2  Waterl 


27.13 


Load  Condition  1c 


Air2  Waterl  Water2 


Air2  Waterl  Water2  Airl 


Load  Condition  1c 


Air2  Waterl  Water2 


SG28 


Load  Condition  1b 


Load  Condition  1c 


Load  Condition  1a 


455.02 

451.33 

545.30 

543.00 

633.19 

636.26 

721.66 

720.72 

808.67 

808.46 

SG29T 

Load  Condition  1b 


Air2  Waterl 


18.00 


-8.55 


-26.86 


-43.51 


-50.31 


Load  Condition  1c 


Waterl 


Load  Condition  la 


SG29-45 

Load  Condition  1  b 


Water2 

Airl  1 

1  Air2  1 

Waterl 

1  Water2 

Airl 

Load  Condition  1c 


Water2 


I -28.23 
34.57 


96.98 


1154.64 


195.36 


254.17 


305.54 


354.01 


404.41 


454.19 


504.67 


Load  Condition  la 


SG29L 


Load  Condition  1b 


Load  Condition  1c 


CVP1 


Load  Condition  1a 


SG30-45 

Load  Condition  1b 


Load  Condition  1c 


275.57  1278.30  i 

1280.26  1 

_ 1 

381.06 

Water2 


-21.23 


28.65 


89.42 


141.95 


187.78 


242.98 


290.72 


336.57 


382.57 


429.98 

477.10 


CVP1 


0 


CVP1 


liTOttBHill 


Load  Condition  la 


Air2 

Waterl 

Water2 

Airl 

SG30L 

Load  Condition  1b 


-74.04 

-83.16 

-98.59  I-1 06.75  1-94.69 


Load  Condition  la 


Airl 

33.87 

122.37 

197.12 

266.17 

329.91 

406.94 

482.90 

575.24 

661.01 

752.00 

SG31T 

Load  Condition  1b 


Water2 

Airl 

-16.45 

-41.09 

31.29 

3.59 

62.38 

134.39 

89.41 

166.03 

117.95 

196.46 

137.13 

231.15 

159.80 

264.58 

181.43 

298.13 

201.04 

330.81 

222.60 

_ 1 _ 

1  Water2 

Airl  1 

i-4.61  24.71 

-21.68 

227.83 

-27.08 

291.00 

Load  Condition  1c 


Load  Condition  1c 


-51.12 


580.63 


657.83 


76.97  I-70.93  I734.94 


CVP1 


Load  Condition  la 


SG31-45 

Load  Condition  1b 


Load  Condition  1c 


Load  Steo 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Air1 

Air2 

Waterl 

0 

3.09 

13.88 

18.92 

16.89 

-8.46 

-8.60 

-5.17 

6.31 

19.70 

EISHH 

1 

43.12 

44.72 

55.30 

52.03 

9.97 

14.30 

56.62 

67.46 

2 

74.55 

81.95 

86.61 

88.01 

26.13 

28.01 

107.30 

108.78 

3 

108.59 

116.71 

119.82 

118.13 

153.55 

156.69 

148.63 

4 

146.22 

147.06 

149.81 

149.54 

201.47 

202.33 

201.62 

5 

182.11 

183.61 

185.85 

185.04 

246.01 

250.40 

252.20 

6 

213.00 

222.52 

223.71 

222.28 

294.89 

294.79 

302.12 

300,53 

7 

251.87 

260.59 

265.29 

261.48 

346.50 

344.95 

349.89 

8 

288.73 

296.20 

301.17 

296.19 

116.55 

396.01 

397.44 

398.61 

9 

327.20 

337.40 

340.00 

340.03 

132.02 

447.72 

450.11 

10 

361.81 

374.40 

382.88 

379.29 

140.53 

148.02 

500.48 

502.21 

F-IO 


Load  Condition  1a 


SG31L 

Load  Condition  1b 


Load  Condition  1c 


Water2  I 

_ Aid _ 

_ Air2 _ 

IWaterl  1 

1  Water2  1 

1  Airl 

Water2  1 

10  -147.66 


CVP1 


Load  Ste 


0  -26.59 


Load  Condition  la 


SG32T 


Load  Condition  1b 


Load  Condition  1c 


10  872.29 


CVP1 


Load  Ste 


0 


1 


2 


3 


Load  Condition  la 


Air2  I  Waterl 


SG32-45 


Waterl 

Water2 

Airl 

-3.76 

-7.66 

-32.13 

5.93 

10.44 

36.95 

19.46 

27.63 

97.81 

39.57 

42.25 

153.35 

47.26 

57.08 

207.08 

67.74 

70.25 

257.48 

79.04 

79.03 

307.88 

92.57 

94.37 

359.48 

107.29 

111.98 

410.28 

118.21 

123.95 

463.27 

Load  Condition  1c 


103.40  199.31 


153.73  1157.14  1149.22 


207.88  208.33  205.61 


255.18  260.08  260.78 


307.09  312.50  310.02 


359.22 


410.33 


463.24  469.67  460.75 


513.36  521.03  511.38 


CVP1 


Load  Ste 


0 


1 


2 


3 


Load  Condition  la 


m 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

SG32L 

Load  Condition  1b 


Waterl 


-7.55 


33.68 


99.15 

99.00 

132.81 

134.90 

175.15 

164.20 

207.13 

196.05 

241.53 

230.92 

273.35 

264.07 

304.38 

299.41 

338.53 

330.39 

Waterl 


Water2 


-42.13 


4.31 


24.97 


44.13 


81.62 


102.96 


119.77 


138.07 


152.61 


171.06 


186.33 


1 

71.73 

2 

174.58 

3 

267.52 

1  Waterl 

Water2 

3.55 

81.21 

88.90 

171.70 

180.91 

271.09 

361.22 

347.73 

442.29 

433.44 

531.24 

517.98 

621.86 

613.03 

707.70 

698.72 

799.43 

790.04 

897.64 

877.86 

SG33T 


Load  Condition  1b 


Load  Condition  1c 


80.19  1 

1552.00 

5  |53 

Load  Condition  1a 


SG33-45 


Load  Condition  1b 


Air2  Waterl 


Load  Condition  1c 


Air2  Waterl  Water2 


-33.59 


Load  Step  Airl 


0 


Load  Condition  la 


Ajr2  Waterl 


1-130.48 


-146.98 


84.40 


-97.08 


-114.73  -104.13 


■134.96 


-144.42  -159.00 


SG33L 


Load  Condition  1b 


Ajr2  Waterl 


-3.65 


30.70 


68.79 


101.86 


135.56 


176.58 


211.13 


245.70 


278.86 


311.44 


344.03 


Load  Condition  1c 


Waterl 


-25.26 


.73  -3.60 


0.90  29.92 


3.92  55.38 


Water2 


-33.96 


4.40 


28.68 


51.49 


90.28 


CVP1 


Load  Ste 


0 


1 


2 


3 


I  Condition  la 


1 _ Air2 

Waterl 

Water2 

-8.87 

-9.59 

61.47 

65.23 

73.01 

154.96 

150.49 

159.66 

240.20 

240.79 

243.74 

322.04 

325.17 

316.34 

404.02 

401.28 

391.68 

484.07 

480.93 

471.27 

564.41 

562.01 

557.02 

643.23 

639.96 

634.14 

723.69 

722.20 

715.60 

805.60 

808.02 

794.04 

SG34T 


Load  Condition  1b 


Air2  Waterl 


Load  Condition  1c 


Waterl 


-1.01 


71.94 


Water2 


4.83 


74.92 


145.17 


215.85 


274.81 


346.58 


416.07 


485.63 


558.19 


627,07 


699.95 


8  289.55 


9  322.19 


10  353.25 


Load  Condition  la 


Waterl 


-43.96 


6.12 


142  53.38 


)9.27  103.49 


t6.75  142.54 


39.57  173.17 


?1.58  208.11 


57.76  247.01 


SG34-45 


Load  Condition  1b 


Water2 


48.28 


81.73 

277.59 

95.69 

332.21 

118.43 

388.15 

134.85 

440.89 

Load  Condition  1c 


Air2  Waterl 


33.02  27.17 


101.76  91.86 


162.00  153.91 


222.59  213.65 


278.70  269.82 


446.10  427.07 


498.06  478.08 


551.08  530.77 


Water2 


-45.22 


20.15 


93.25 


149.49 


216.90 


274.46 


323.60  J 


374.73 


428.73 


477.18 


530.72 


CVP1 


Load  Step  Airl 


0 


-14.02 


Load  Condition  1  a 


SG34L 


Load  Condition  1  b 


Water2 

Airl 

0.99 

-22.47 

35.63 

15.27 

72.80 

36.60 

108.53 

103.99 

214.60 

121.22 

252.57 

143.53 

287.13 

164.07 

Load  Condition  1c 


Air2  Waterl  Water2 


3  -18.3 


12.54  5.01 


38.41  36.76  36.02 


184.62 

191.54 

197.36 

205.60 

211.11 

217.27 

Load  Step  Airl 


0  37.17 


Load  Condition  1  a 
1  Airi  I  Waterl 


35.43  96.31 


SG35T 

Load  Condition  1b 

Water2 

Air2  Waterl  | 

110.42 

-8.69 

122.10 

-17.29 

Load  Condition  1c 
Airi  I  Waterl 


•2.06  89.83 


18.03  113.88 


180.60 


10  954.68 


861.61  858.16 


Water2 


105.64 


115.64 


184.34 


264.37 


333.52 


419.92 


506.01 


591.99 


679.57 


763.58 


851.40 


Load  Condition  la 


SG35-45 

Load  Condition  1b 


Load  Condition  1c 


Load  Step  Airl 


0  9.77 


100.12  99.19 


152.04  151.03 


Water2 


49.60 


51.48 


100.78 


149.81 


193.37 


395.03 


9  443.76 


10 


199.17  199.26 


251.17  244.37  244.68 


292.02 


355.64  347.66  344.05 


405.37  395.29  389.58 


455.19 _ ^444.01  442.04 


501.91  497.88  490.11 


32.72 

181.50 

37.11 

241.97 

48.21 

300.61 

56.66 

361.26 

65.34 

423.86 

79.86 

483.09 

199.47 

603.69 

Water2 


46.10 


64.31 


120.75 


176.19 


CVP1 


Load  Condition  1a 


SG35L 


Load  Condition  1b 


Water2 


-3.91 


33.65 


58.89 


89.38 

119.25 

155.79 

Load  Condition  1c 


1  Air2 

46.61 

44.67 

72.46 

71.26 

98.81 

101.21 

125.99 

129.43 

244.22 

231.05 

198.13 

271.79 

263.01 

220.74 

303.60 

290.71 

243.79 

CVP1 


0  -48.89 


Load  Condition  la 


Air2  Waterl 


46.87  -35.61 


SG36T 


Load  Condition  1b 


Air2  Waterl 


Load  Condition  1c 


Air2  Waterl 


Water2 


8 

310.08 

1320.83  1 

1313.22 

305.97 

9 

347.12 

345.63 

10 

382.83 

1392.19  1 

389.52  1 

381.62 

Load  Condition  la 


SG36L 

Load  Condition  1b 


Load  Condition  1c 


0 

3.07 

2.92 

-6.95 

-8.23 

-7.83 

-10.62 

-7.31 

-7.34 

1 

-11.22 

-18.83 

33.33 

31.03 

4.98 

9.48 

3.47 

10.08 

2 

-27.67 

-22.69 

64.94 

58.50 

28.04 

30.11 

30.29 

31.98 

3 

-34.91 

-35.85 

89.81 

49.26 

F-14 


F-15 


CVP2 


Load  Condition  la 


Water2 

Alr1 

-0.73 

-3.07 

49.32 

-2.32  ! 

-8.21  1 

175.94 

250.26 

309.90 

423.99 

-21.46 

490.98 

-25.14 

552.08 

-28.08 

611.02 

SG8 

Load  Condition  1b 


Load  Condition  1c 


Waterl 


5.86 


461.24 

479.87 

514.26 

540.23 

575.27 

602.10 

Water2 


11.47 


61.53 


126.30 


181.51 


238.18 


297.80 


353.76 


F-16 


CVP2 


Load  Condition  1a 


8 

633.02 

9 

732.53 

10 

823.11 

Air2 

Waterl 

314.49 

485.37 

197.63 

174.04 

217.75 

212.04 

256.71 

264.86 

358.45 

293.43 

466.25 

432.22 

560.40 

518.47 

658.44 

602.46 

732.10 

660.97 

SG9 


Load  Condition  1b 


Air2  Waterl 


1.93  30.98 


-0.66 

-53.33 


45.41  -78.49 

50.04  -83.47 


Water2  Airl 


r8.19  148.66 


Load  Condition  1c 


Air2  I  Waterl  Water2 


629.14 


1234.12 

wi^m\ 

365.41 

365.70 

431.39 

416.83 

525.33 

456.46 

625.46 

529.06 

CVP2 


Load  Condition  la 


SG10 

Load  Condition  1b 


Load  Condition  1c 


Air2 

Waterl 

3.61 

-10.76 

-18.88 

107.39 

-24.42 

164.95 

-24.23 

224.89 

lESBMM 

278.60 

1-39.55 

334.69 

-61.50 

446.87 

Water2 


0.50 


165.43 


231.10 


CVP2 


Load  Condition  la 


SG11 

Load  Condition  1b 


Load  Condition  1c 


580.98  510.17 


650.56  566.28 


690.75  625.58 


1801.18  1695.83 


1-165.83  1-223.12  1472.22 


-12 


-17.54  608.06 


CVP2 

Load  Step 
0 


Load  Condition  la  _ 

Air2  I  Waterl  I  Water2~' 


115.36 

-7.14 

230.50 

-16.24 

SG12 

Load  Condition  1b 
Air2  Waterl 
-4.42  -13.20 


6.60  10.71 


-15.97 


-10.11 

-12.97 

130.40 

210.35 

-53.92 

572.19 

-56.22 

669.96 

-70.30 

768.28 

Load  Condition  1c 
Air2  Waterl 
12.38 _ 39.20 


35.09  113.02 


219.3 


Water2 

44.04 


672.53  676.74 


771.48  782.33 


864.17  883.67 


962.17  979.46 


F-17 


CVP2 


Load  Condition  1a 


Air2  Waterl 


1292.59  461.24 


SG13 

Load  Condition  1b 


Air2 

Waterl 

38.84 

-58.73 

-6.90 

-19.12  1 

37.03 

-44.54 

13.31 

35.70 

49.02 

-3.46 

10.31 

-46.45 

'27.08 

-25.27 

Load  Condition  1c 


CVP2 


8  506.07 


9  567.99 


10  1632.70 


Load  Condition  la 


Waterl 


5  -1.6 


i1.70  59.63 


126.84 

126.68 

188.35 

188.65 

253.75 

252.78 

316.33 

324.13 

\WSBBKKS3BMM 

506.29 

512.56 

567.18 

575.17 

SG14 


Load  Condition  1b 


Air2  Waterl 


-4,21 


5  1 


Water2 

Airl 

-2,34 

-4.64 

-4.31 

56,04 

Load  Condition  1c 


CVP2 


1 

90.63 

2 

125.18 

3 

169.90 

Load  Condition  la 


141.35  116.34 


170.69  164.61 


SG15 

Load  Condition  1b 


Water2 

Airl 

206.98 

-11.37 

6.69 

-1.51 

310.70 

-9.66 

386.82 

-6,29 

Water2 

Airl 

-13.94 

67.81 

Load  Condition  1c 


9.25  1 


Water2 


246.31 


-94.02 

257.26 

-31.19 

316.63 

-36.05 

348.30 

240.40 


319,64 


351.48  337.45  341.32  I 


412.97  1391.14  1426.78 


525.83  1 

1-36.24 

64.27  1 

1525.25 

F-18 


CVP2 


Load  Step  Air1 


i  Condition  1a 


565.05 


623.95 


10  1697.88 


CVP2 


Air2 

Waterl 

144.64 

169.22 

109.46 

112.48 

163.98 

187.63 

206.30 

219.18 

288.12 

262.02 

365.00 

339.13 

456.67 

428.01 

528.73 

495.06 

583.15 

550.31 

633.59 

634.92 

iBSiEBSI 


CVP2 


Load  Step  Air1 


_ 2 _ 

97.07 

3 

167.44 

4 

239.64 

5 

285.70 

8  458.27 


9  510.07 


Water2 


61.37 


-37.45 


12.70 


182.98 


239.37 


201.60 


241.08 


347.40 


389.54 


461.45 


526.22 


SG17 

Load  Condition  1b 


Waterl 


5.91 

-13.46 


-47.26 


-32.40 


29  -3 


>.40  -16.04 


Water2 

Air1 

8.08 

113.12 

-6.90 

73.89 

Emm 

119.30 

188.16 

4.82 

276.43 

___ 

327.14 

BS19iiE^E9lil 

-99.16 

525.05 

-119.37 

591.05 

Load  Condition  1c 


Air2  I  Waterl 


5.57  189.06 


103.77 

113.28 


193.72 


M.26  222.38 


315.56 


365.21 


53.46  407.96 


KWctK 


Water2 


244.20 


121.98 


151.00 


180.26 


260.37 


300.76 


381.51 


422.49 


510.23 


558.37 


1617.50 


Air2 

Waterl 

34.88 

31.15 

66.94 

65.69 

112.35 

122.77 

160.52 

161.75 

212.64 

213.27 

266.76 

261.85 

322.01 

322.83 

376.88 

376.59 

426.77 

426.46 

478.09 

482.85 

535.96 

531.94 

Air2 

Waterl 

2.77 

-2.17 

2.64 

-4.43 

-2.31 

-13.94 

-5.59 

-11.08 

Load  Condition  1  c 


195.42  190.04 

199.12 

241.98  246.19 

243.64 

342.34 

340.65 

395.96 

394.71 

439.76 

443.48 

Load  Condition  la 


Air2 

Waterl 

127.08 

209.08 

85.97 

131.60 

162.04 

131.59 

163.89 

189.86 

244.02 

246.62 

301.76 

309.13 

380.19 

392.20 

494.15 

502.61 

525.96 

562.41 

597.55 

630.05 

Load  Condition  1b 


81.91 

103.18 

70.65 

117.79 

179.49 

162.36 

194.92 

215.81 

270.76 

283.51 

318.84 

329.93 

377.31 

363.12 

459.83 

437.38 

486.48 

500.08 

532.71 

542.87 

CVP2 


Load  Ste 


0 


1 


2 


3 


Load  Condition  la 
^7^  I  \/\/ater1 


SG20 _ 

Load  Condition  1  b _ 

~Ajr2  I  Waterl  I  Water2  Alrl 


-2.07  -1.51  25.99 


58.16 


Load  Condition  1c 
Air2  I  Waterl 


22.64  33.45 


60.73  53.97 


Water2 


227.69 


110.61 


61.77 


149.62 


235.07 


255.78 


334.42 


381.26 


427.09 


476.66 


543.99 


Water2 


51.80 


68.80 


105.20 


164.90 


227.19 


268.40 


328.32 


384.37 


441.63 


494.86 


551.79 


F-19 


CVP2 


iiiiiBiaaai 


Load  Condition  1a 


SG21 


Load  Condition  1b 


0 

18.82 

0.36 

17.44 

1 

2 

-55.92 

-61.44 

-53.78 

3 

-94.77 

-97.71 

CVP2 


-128.08 


-160.46 


-193.17 


-222.48 


-255.77 


-287.04 


-319.58 


Airl 


13.24 


2.36 


-0.55 


-3.05 


-3.92 


-5.86 


-4.58 


-5.21 


-7.06 

-9.23 

-9.92 


-120.56 


- 


-177.19 


-208.08 


-239.35 


-265.09 


-296.33 


-124.73 

109.51 

113.92 

111.45 

114.60 

-151.20 

135.06 

139.46 

126.06 

149.57 

Load  Condition  1c 


Water2 


1.63  1-13.80  -16.30 


1.63  -23.61 


3  - 


-19.09  -23.24 


Load  Condition  1a 


Water  1 


16.78 


Water2 


8.53 


16.12 


SG22 


Load  Condition  1b 


mmsM 

Water2 

14.90 

19.68 

6.03 

89.87 

i^imi 

116.00 

116.16 

117.14 

165.09 

155.98 

219.39 

236.78 

246.60 

246.56 

295.76 

268.83 

305.87 

Load  Condition  1c 


IIESIIi 

-17.83 

18.95 

-12.01 

105.79 

107.58 

130.58 

129.92 

158.51 

154.99 

nsiiHi 

|213.92 

203.64  1 

CVP2 


Load  Step  I  Airl 


0  2.37 


-20.37 


Load  Condition  la 


Air2  Waterl 


-14.66  2.21 


-43.25 


-61.98 


-90.33 


-107.30 


-130.74 


-153.79 


-174.41 


-190.61 


-218.54 


SG23 


Load  Condition  1b 


Water2  Airl 


10.84  -8.33 


48.14  14.12 


Load  Condition  1c 


Air2  I  Waterl  I  Water2 


23.74 

23.25 

39.41 

29.43 

-135.03  i 

205.03 

235.67 

169.71  1153.70  Il92.11  53.70 


1206.20  1191.85  1225.14  161.04 


297.89 


311.66  300.48  345.02  I92.90 


343.55  1327.06  1354.70  103.10 


CVP2  ' 

Load  Step 


SG24 


0 

11.65 

1 

-5.18 

2 

-7.86 

Load  Condition  la _ 

Air2  I  Waterl  f  Water2  Airl 


0.25  M7.84  1-8.36  -8.94 


Waterl 

_ 

Water2 

Airl  1 

15.52 

19.64 

3.25 

54.69 

20.90 

99.07 

53.23 

115.66 

89.21 

146.90 

147.96 

123.52 

156.30 

208.48 

157.30 

198.20 

248.92 

272.48 

218.96 

313.46 

251.78 

315.34 

369.00 

276.88 

339.48 

384.31 

Load  Condition  1c 
Air2  I  Waterl 


■20.55  -25.98 


F-20 


SG25 

CVP2 

Load  Condition  1  a 

1  Load  Condition  1  b 

1  Load  Condition  1c 

Alr1 


4.87 


22.59 


50.72 


10  -76.21 


Air2 

Waterl 

2.56 

9.55 

30.41 

10.32 

146.08 

131.57 

177.84 

164.24 

210.39 

203.75 

243.54 

240.39 

269.10 

256.91 

296.77 

280.85 

Water2 


-5.58 


22.88 


195.84  ^143.34 


224.65  163.19 


196.20  178.33 


216.64  195.74 


CVP2 


Load  Ste 


0 


Load  Condition  1  a 


SG26 


Load  Condition  1  b 


Condition  1c 


Waterl 


1548.82 


1575.84 


1613.17 


91.43 


137.02 


159.45 


196.22 


236.34 


259.47 


293.11 


322.65 


CVP2 


Load  Ste 


0 


Airl 


25.09 


-12.17 


-38.60 


-67.03 


-93.48 


-115.33 


-136.33 


-158.22 


-182.90 


-205.91 


10  1-228.79 


Load  Condition  1  a 


Air2  Waterl  Water2  Airl 


21.75  21.24  -1.51 


8.46 


63.89  -67.87  92.28 


129.88 


-109.56 


-125.22  -104.84 


SG27 


Load  Condition  1  b 


Air2 

Waterl 

Water2 

Airl 

2.95 

16.41 

20.57 

32.15 

30.92 

13.82 

51.73 

23.22 

SISSHISSEEHliiEEElEH 

1131.57  1 

27.54  ! 

176.77 

37.14  i 

212.99 

43.23 

227.24 

218.13 

239.13 

54.22 

261.89 

251.66 

291.25 

272.31 

321.96 

298.47 

Load  Condition  1c 


ir2  Waterl  Water2 


0.27 


CVP2 


Load  Ste 


0 


SG28 


319.11  294.24 


350.87  318.59 


298.67  216.40 


345.98  236.36 


362.24  262.23 


216.86  210.79  192.49 


239.05  238.88  217.63 


264.86  269.97  255.33 


F-21 


CVP2 


Load  Condition  1a 


SG29T 

Load  Condition  1b 


323.17 


5  403.07 


6 


562.62 


Air2 

Waterl 

8.04 

31.21 

78.09 

82.57 

322.46 

318.22 

401.41 

389.93 

482.62 

465.50 

Water2 

Airl 

9.28 

16.52 

Load  Condition  1c 


Water2 


77.17 


629.99 

-124.35 

712.36 

-139.35 

788.57 

-156.19 

Load  Condition  la 


Air2  Waterl 


31.32  86.97  23.45 


38.32 


65.31 


SG29-45 


Load  Condition  1b 


Load  Condition  1c 


Air2  Waterl  Water2 


20.88  72.27  53.15 


22.87 


5 

175.67 

173.18  176.22 

169.65  69.69 

81.02 

62.56 

275.12 

254.78 

6 

207.87  227.88 

199.45  91.07 

97.63 

103.42 

329.05 

321.95  312.68 

307.39 

7 

243.81  248.98  I 

120.99 

89.47 

196.67 

383.11 

375.21  353.46 

368.50 

CVP2 


Airl 

0 

8.02 

1 

-12.93 

Load  Condition  1a 


Air2  Waterl 


9.69  13.09 


Water2 


SG29L 

Load  Condition  1b 


Water2 

Airl 

17.45 

13.96 

37.56 

25.11 

Load  Condition  1c 


5 

-49.16 

6 

-57.42 

8 

-75.03 

9 

-86.97 

10 

-96.86 

-56.22  -55.27 


-68. 


8  -80.8 


-99.84  1-98.93 


93.94  285.33 


-101.42  320.17 


-110.02  355.19 


1288.70  287.57  287.61  203.61 


1324.16  1313.39  I334.10  226.79 


1356.04  354.00  370.00  252.24 


Water2 


10.19 


3.32 


CVP2 

Load  Ste 


Load  Condition  la 

—  I  ^ 


SG30T 

Load  Condition  1b 

I  -  . 


0 

18.01 

22.86 

58.58 

57.89 

3.85 

1 

89.29 

87.23 

89.64 

61.90 

-9.75 

2 

167.84 

163.69 

170.61 

154.35 

-21.98 

405.93 

392.41 

489.59 

471.00 

572.69 

557.07 

651.81 

634.41 

736.29 

717.09 

818.99 

796.32 

-134.17 


-154.68  636.68 


-163.69  708.14 


Load  Condition  1c 


Water2 


69.99 


85.02 


163.29 


288.59 


352.81  356.42  363.64 


423.05  424.18  425.13 


495.00  498.53 


566.76  1576.43 


F-22 


CVP2 


Load  Ste 


0 


Airl 

Air2 

24.04 

21.31 

38.52 

42.43 

75.56 

68.38 

109.16 

109.05 

144.54 

142.81 

Load  Condition  1a 


Waterl 


44.96 


SG30-45 


Load  Condition  1b 


Water2 


Air2 

Waterl 

7.71 

5.73 

17.73 

-10.51 

29.43 

19.51 

lESBHH 

33.63 

41.80 

62.62 

32.23 

79.89 

53.54 

97.15 

69.74 

120.41 

88.44 

1132.77 

90.10  1 

Water2 

Airl 

29.27 

63.29 

49.24 

101.26 

40.61 

148.42 

50.63 

198.35 

67.34 

252.35 

90.14 

301.18 

88.96 

351.80 

99.37 

404.64 

130.60 

447.67 

131.21 

498,50 

Load  Condition  1c 


F-23 


CVP2 


Load  Condition  1a 


1 

-4.95 

2 

-16.10 

Water2  Air' 


-6.18 


16.66  22.52 


SG31L 

Load  Condition  1b 


Air2  Waterl 


Water2 

Airl 

2.25 

19.90 

105,28 

188.18 

114.54 

225.03 

135.67 

Load  Condition  1c 


281.40 

267.46 

282.54 

183.79 

308.77 

281.21 

334.88 

201.67 

339.11 

304.06 

347.46 

223,87 

Water2 


-10.36 


85.85 


109.03 


Load  Condition  la 


SG32T 


Load  Condition  1b 


Water2 

Airl 

33.23 

0,24 

61.59 

-13.66 

Water2  Airl 


13.78 


2 

181.49 

lEEiSHKESEI^I 

163.44 

3 

264.32 

265.27 

260.84 

254.49 

Load  Condition  1c 


Air2  Waterl  Water2 


59.09  52.19 


85.46 


5 

434.91 

6 

519.80 

7 

8 

697.13 

9 

784.51 

10 

874.50 

114.38 

148.90 

183.77 

Load  Condition  la 


Air2  Waterl  Water2 


5.19  23.96 


6  2 


i9.92  67.17 


Load  Condition  1b 

Airl 

Air2 

Waterl 

Water2 

-3.87 

-1.69 

-3.48 

7.31 

Water2 


22.94 


37.41 


75.79 


132.92 


8 

293.62 

9 

335.36 

10 

376.13 

228.48 

70.32 

249.48 

77.17 

278.41 

84,61 

322.38 

92.21 

356.00 

103.53 

CVP2 


Load  Condition  la 
Air2  Waterl 
9  -14.' 


SG32L 


Load  Condition  1b 
Air2  Waterl 
16.83 


Water2  Airl 
23.61  -6.78 


Water2 


-15.39 


4.34 


32.36 


CVP2 


Load  Ste 


0 


1 


2 


3 


Load  Condition  la  1 

Airl 

Air2 

Waterl 

Water2 

73.06 

64.59 

89.79 

89.89 

124.26 

116.78 

123.01 

99.58 

190.61 

188.18 

192.17 

174.08 

265.13 

264.60 

261.20 

254.09 

344.86 

341.86 

334.20 

336.31 

426.18 

423.01 

412.30 

414.49 

509.62 

508.95 

491.57 

504.66 

595.92 

597.00 

580.50 

572.46 

686.32 

681.05 

663.50 

664.69 

774.52 

771.81 

753.67 

755.14 

865.50 

861.11 

842.68 

839.96 

SG33T 


Load  Condition  1b 


Water2 


2.61 


1  Load  Condition  1c  1 

Air1 

Alr2 

Waterl 

Water2 

64.69 

75.27 

123.33 

110.67 

113.45 

116.45 

124.27 

124.12 

166.90 

162.71 

175.89 

184.54 

231.56 

234.04 

238.70 

241.61 

300.43 

300.32 

302.97 

305.23 

369.86 

371.43 

372.52 

376.42 

444.30 

445.67 

443.80 

442.51 

521.14 

521.46 

522.93 

528.67 

597.94 

599.12 

609.10 

612.29 

675.21 

676.37 

684.57 

694.31 

753.80 

758.65 

761.85 

765.70 

CVP2 


Load  Ste 


0 


Airl 


37.87 


50.97 


78.14 


111.85 


144.93 


175.82 


211.04 


248.37 


8  284.58 


9  322.21 


10  362.91 


1  Condition  la 


2  Waterl 


44.00 


50.64 


79.71 


)  113.76 


)  151.74 


!  177.42 


212.22 


^  250.07 


;  285.55 


^  333.88 


^  368.87 


Water2 


40.75 


54.96 


70.25 


103.37 


148.64 


179.40 


224.76 


248.09 


281.21 


327.70 


360.99 


SG33-45 


Load  Condition  1  b 


Air2  Waterl 


Water2 


8.67 


33.10 


22.32 


38.34 


39.23 


53.39 


50.38 


71.08 


85.53 


101.79 


101.93 


i  Condition  1c 


2  1  Waterl 


65.62 


75.19 


I  108.21 


I  148.34 


I  210.06 


I  238.48 


I  292.26 


^  351.49 


i  395.14 


^  446.22 


499.86 


Water2 


39.18 


71.51 


103.79 


153.95 


209.72 


237.45 


281.46 


349.77 


389.54 


451.78 


500.04 


CVP2 


Load  Step  Airl 


0 


Load  Condition  la 


Air2  Waterl  Water2 


8.77 


Airl 


0.22 


32.20 


67.83 


106.73 


146.21 


180.56 


97.99  222.16 


SG33L 


Load  Condition  1b 


Air2 

Waterl 

Water2 

1.55 

0.80 

12.52 

34.24 

3.92 

52.20 

75.33 

85.56 

97.33 

111.02 

103.33 

112.74 

151.86 

148.09 

148.89 

185.63 

157.39 

196.96 

223.20 

196.17 

239.69 

263.80 

245.56 

269.92 

304.70 

290.60 

308.74 

337.65 

311.79 

363.19 

371.30  ! 

334.81 

371.71 

Load  Condition  1c 


Air2  Waterl  Water2 


7.27 


34.98 


51.75 


76.99 


87.05 


115.48  107.08 


132.71  129.19  1119.15 


154.43  135.44  132.18 


173.72  162.78  143.59 


189.66  1181.62  174.01 


CVP2 


Load  Ste 


0 


1  Load  Condition  la  1 

Airl 

Air2 

Waterl 

Water2 

70.52 

63.58 

98.40 

104.09 

102.97 

95.89 

109.90 

105.29 

165.02 

163.20 

165.18 

159.35 

234.03 

233.68 

227.23 

221.91 

308.33 

307.49 

300.50 

302.91 

381.92 

381.25 

368.17 

374.38 

457.01 

458.47 

439.08 

452.77 

533.76 

536.49 

518.48 

513.74 

613.08 

611.44 

590.57 

595.48 

691.28 

691.44 

669.94 

674.93 

771.42 

770.59  1 

747.88 

749-38 

SG34T 


Load  Condition  1b 


Waterl 


2.94 


Water2 


13.76 


9.23 


I  Load  Condition  1c  I 

Air1 

Air2 

Waterl 

Water2 

75.49 

80.33 

145.58 

143.06 

102.96 

102.40 

125.70 

129.09 

150.06 

145.36 

158.14 

169.77 

210.15 

210.85 

213.94 

218.73 

274.13 

272.82 

271.89 

275.09 

338.71 

338.27 

334.77 

343.23 

406.76 

406.30 

401.18 

397.48 

476.57 

474.33 

470.00 

479.39 

545.84 

544.02 

550.95 

551.92 

615.89 

613.49 

614.94 

628.21 

687.90 

688.52 

683.65 

693.18 

SG34-45 


Load  Steo 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

0 

22.31 

19.32 

51.37 

41.16 

3.96 

4.14 

20.14 

16.34 

28.60 

44.36 

66.59 

52.69 

1 

38.92 

40.77 

38.05 

45.61 

8.55 

0.75 

31.88 

25.43 

53.95 

63.72 

58.19 

59.14 

2 

68.63 

66.30 

71.78 

47.05 

4.79 

7.16 

23.57 

1.86 

91.03 

93.38 

91.05 

87.78 

3 

98.19 

100.51 

102.00 

82.47 

7.58 

9,66 

12.81 

10.58 

125.66 

129.68 

4 

126.27 

130.27 

125.94 

132.44 

8.28 

7.39 

-1.67 

9.00 

161.85 

174.24 

5 

153.89 

160.16 

158.93 

153.34 

11.39 

12.45 

32.53 

21.35 

199.78 

202.88 

190.43 

6 

184.86 

194.23 

192.91 

189.29 

14.31 

19.55 

30.68 

10.53 

240.30 

243.35 

239.09 

229.76 

7 

218.77 

226.63 

221.55 

209.31 

16.54 

11.98 

9.75 

25.71 

282.93 

283.49 

291.35 

282.32 

8 

248.73 

262.18 

257.65 

243.61 

16.54 

21,59 

33.32 

16.15 

324.26 

327.29 

332.75 

322.40 

9 

SguH 

292.98 

297,17 

275.78 

19.51 

34.16 

15.55 

366.08 

368.16 

373.59 

10 

326.80 

320.12 

305.97 

24.38 

32.30 

40.42 

406.69 

Essm 

409.40 

410.91 

CVP2 


Load  Ste 


0 


1 


2 


3 


SG34L 


Load  Condition  1a 


Air2  Waterl 


1.15  7.12 


-13.05 


-29.00 


Water2 


0.44 


4.72 


Load  Condition  1b 

Air1 

Air2 

Waterl 

Water2 

12.59 

9.91 

13.12 

26.85 

34.98 

36.95 

21.54 

44.12 

69.81 

69.36 

90.10 

100,96 

102.54 

103.87 

84.58 

98.02 

134.32 

137.66 

140.40 

141.46 

169.16 

172.76 

161.61 

179.59 

205.94 

205.09 

198.22 

220.71 

238.50 

242.08 

236.52 

255.44 

272.19 

276.77 

265.14 

277.67 

305.38 

310.40 

296.43 

336.93 

339.41 

344.40 

315.16 

337.77 

Load  Condition  1c 


CVP2 


Load  Ste 


0 


Load  Condition  1a  I 

Airl 

Air2 

Waterl 

Water2 

101.24 

92.14 

138.90 

131.94 

134.39 

127.29 

130.49 

100.79 

186.93 

183.28 

183.90 

165.05 

249.41 

244.21 

237.55 

321.08 

313.00 

309.49 

394.59 

395.70 

386.07 

381.16 

471.00 

475.27 

461.89 

464.40 

551.56 

557.62 

544.97 

527.58 

636.48 

637.47 

612.72 

720.46 

724.46 

705.99 

697.16 

807.02 

809.99 

788.87 

777.11 

SG35T 


Load  Condition  1b 


-135.13 


-132.81 


I _  Load  Condition  1c 

Airl 

Air2 

Waterl 

Water2 

82.46 

90.21 

162.12 

163.00 

114.59 

119.05 

130.59 

132.96 

160.29 

159.04 

169.65 

179.36 

219.35 

220.92 

224.36 

282.94 

282.08 

282.43 

347.31 

346.81 

■ESEIsSH 

347.66 

417.19 

415.28 

lElilililiM 

408.08 

489.16 

486.64 

482.57 

487.30 

561.85 

560.63 

559.81 

566.17 

635.27 

634,07 

632.44 

641.04 

711.01 

711.90 

705.40 

709.34 

CVP2 


Load  Ste 


0 


SG35-45 


70.06 

73.37 

63,56 

66.82 

87.58  ! 

87.36 

115.02  i 

113.46 

Water2 


91.30 


81.64 


81.79 


103.30 


147.37 


175.20 


216.99 


245.06 


277.95 


321.43 


356.39 


1  Load  Condition  1b  1 

Air1 

Air2 

Waterl 

Water2 

-10.26 

-3.47 

17.55 

20.22 

17.33 

4.97 

-3.59 

40.01 

16.63 

22.63 

33.33 

42.75 

31.31 

35.64 

39.29 

46.41 

51.32 

36.78 

49.25 

60.81 

60.41 

72.10 

78.60 

74.52 

59.77  I 

77.22 

85.93 

79.90 

90.11 

95.60 

102.15 

100.90 

107.31 

99.34 

121.24 

111.95 

Waterl 


103.95  92.48 


84.91  77.57 


99.11 


F-26 


CVP2 


Load  Step  Air1 


0  33.55 


1  7.86 


SG35L 


Load  Condition  1a 


Air2 

Waterl  1 

Water2 

2.22 

18.40 

23.31 

35.26 

3.80 

62.11 

80.02 

81.72 

103.84 

115.02 

110.79 

120.32 

155.72 

150.98 

154.54 

189.46 

165.23 

218.06 

229.87 

202.80 

253.72 

270.27 

256.26 

281.37 

314.38 

304.50 

326.51 

346.98 

324.20 

381.44 

381.34 

350.09 

400.96 

Load  Condition  1c 


Water2 


31.93 


CVP2 


Load  Step!  Airl 


0  12.96 


2  167.43 


3  246.63 


328.45 


6  488.39 


570.90 


8  653.34 


9  [735.92 


10  820.29 


CVP2 


Load  Ste 


0 


Load  Condition  la 


Waterl 


23.08 


77.06 


160.22 


235.41 


323.07 


388.66 


464.71 


549.42 


626.97 


707.29 


>16.58  789.42 


Load  Condition  1a 


SG36T 


Load  Condition  1b 


Airl 


17.33 


40.03 


83.33 


123.22 


161.97 


199.68 


6  245.64 


285.87 


-1.64 

3.47 

-17.35 

I-33.75  I 

-29.17 

L-94.57  I 

-87.88 

-88.21 

-98.75 

SG36-45 

Load  Condition  1b 

1 _ Air2  1 

Waterl 

BES9I 

24.36 

5.50 

7.71 

17.57 

36.84 

29.93 

37.55 

40.79 

31.39 

67.14 

62.93 

58.20 

65.35 

81.45 

86.51 

85.37 

91.10 

91.66 

98.03 

114.21 

Water2 


26.75 


42.22 


35.42 


i  Condition  1c 


2  Waterl 


44.32 


84.03 


i  157.67 


;  224.90 


;  289.43 


;  360.80 


i  428.91 


I  504.22 


i  1582.70 


Load  Condition  1c 


Water2 


43.40 


94.96 


172.93 


225.93 


292.23 


363.22 


427.18 


507.30 


589.04 


663.53 


728.76 


CVP2 

Load  Step 


0 


1 


2 


3 


4 

5 


6 


Load  Condition  la 


SG36L 

Load  Condition  1b 


Load  Condition  1c 

'  M  • 


CVP2 

SG37T 

Load  Condition  la 

Load  Condition  1b 

Load  Condition  1c 

lIBSiKHg 

Airl 

Air2 

Water2 

Airl 

Air2 

Water2 

Air1 

Air2 

Water2 

0 

-4.86 

-7.42 

6.73 

-3.16 

-3.16 

-11.01 

-14.73 

-5,50 

3.24 

106.96 

25.75 

1 

78.54 

77.67 

46.23 

0,58 

83.76 

2 

165.53 

147.64 

-23.34 

-27.13 

142.08 

237.66 

170.97 

3 

248.54 

238.36 

-32.92 

-38.64 

221.15 

228.78 

230.00 

4 

331.53 

331.97 

323.40 

-44.64 

-44.37 

-46.97 

297.30 

5 

415.52 

414.13 

402.52 

403.58 

-48.51 

-54.97 

-49.24 

-70.23 

364.70 

366.64 

375.11 

372.75 

6 

496.84 

499.40 

481.35 

-65.92 

-60.60 

-77.31 

438.29 

438.79 

7 

583.19 

568.70 

557.37 

-70.73 

-79.44 

-77.29 

-85.89 

511.93 

513.51 

526.16 

521.31 

8 

663.75 

663.58 

644.52 

644.08 

-83.95 

-91.02 

-97.94 

-99.16 

584.63 

586.33 

607.26 

601.65 

9 

746.19 

747.26 

729.43 

726.32 

-95.82 

-99.11 

-99.33 

-115.63 

656.46 

660.04 

680.05 

677.75 

10 

830.04 

831.07 

819.60 

805.48 

-105.68 

-110.91 

-112.39 

-129.16 

729.96 

735.29 

752.11 

744.74 

CVP2 

SG37-45 

Load  Condition  1a 

Load  Condition  1b 

Load  Condition  1c 

Airl 

Air2 

Water  1 

Water2 

Air1 

Air2 

Waterl 

Water2 

Airl 

Air2 

Water2  I 

0 

9.81 

8.01 

19.52 

12.45 

-2.53 

-0.24 

-12.53 

1,25 

23.16 

22.74 

10.91 

1 

34.49 

34.12 

30.86 

28.43 

12.06 

2.17 

-14.20 

21.70 

53.84 

52,11 

18.25 

2 

77.15 

70.60 

73.32 

72.07 

12.06 

12.35 

95,00 

97,27 

79.11 

72.19 

3 

116.53 

114.42 

106.55 

21.16 

36.37 

142.48 

148.69 

130.68 

133.19 

4 

152.84 

151.38 

145.88 

156.66 

37.62 

26.04 

28.25 

194.17 

5 

190.75 

199.75 

46.90 

42.27 

25.24 

41.35 

242.70 

6 

231.96 

250.88 

61.91 

51.62 

29  34 

54.04 

288.75 

7 

266.51 

261.86 

67.43 

337.10 

337.77 

327.78 

349.57 

8 

301.64 

303.54 

290.24 

302.99 

73.67 

76.00 

64.26 

389.76 

387.91 

367.61 

376.39 

9 

345.93 

343.37 

330.79 

349.82 

76.73 

79.88 

63.20 

436.50 

427.59 

10 

386.55 

377.89 

365.41 

389.31 

86.58 

81.26 

59.84 

88.69 

478.74 

479.07 

CVP2 

SG37L 

Load  Condition  la 

Load  Condition  1b 

Load  Condition  1c 

Load  Step 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

Air1 

Water2 

0 

5.50 

19.40 

-7.84 

-8.88 

14.34 

20,09 

-1,77 

-15.88 

-28.91 

-16.17 

1 

-3.92 

-7.69 

11.28 

18.43 

21.63 

35.03 

-0.52 

48.65 

19,41 

13.71 

-22.11 

2 

-11,77 

-16.28 

-7.20 

2.65 

52.27 

72.42 

71.43 

89.88 

44  11 

44,49 

18,92 

11.55 

3 

-21.99 

-18.95 

-17.55 

92.48 

102.28 

100.05 

105.56 

71.22 

70.58 

63.16 

67.49 

4 

-25.65 

-25.43 

-22.47 

-17.17 

133.61 

143.23 

133.16 

135.05 

97.49 

95.62 

95.57 

92.33 

5 

-32.99 

-29.65 

-13.98 

-8.77 

160.55 

169.88 

138.48 

189.79 

124.58 

119.67 

114.51 

119.49 

6 

-36.47 

-39.92 

-16.95 

-21.86 

198.26 

205.61 

177.22 

227.42 

147.84 

145.29 

137.35 

149.55 

7 

-41.77 

-46.70 

-28.42 

-28.92 

225.16 

246.03 

223.17 

248.87 

173.63 

167.71 

160.65 

170.74 

8 

-50.92 

-50.92 

-35.89 

-36.31 

257.64 

284.89 

269.36 

284.87 

199.52 

194.67 

178.16 

186.55 

9 

-58.21 

-56.72 

-39.52 

-33.75 

290.70 

312.72 

284.36 

337.66 

219.07 

215.06 

205.14 

205.96 

10 

-64.66 

-67.83 

-47.31 

-40.07 

322.79 

343.38 

305.96 

350,89 

243.16 

237.48 

226.94 

238.56 

F-28 


CVP3 


LoadSteo  Air1 


0  1187.54 


Load  Condition  la 


SG1 


Load  Condition  1b 


Water2 


147.72 


39.15 


70.14 


120.74 


138.18 


219.60 


223.08 


292.73 


10  328.39 


229.34 

356.52 

250.43 

380.78 

276.12 

409.39 

Load  Condition  1c 


Waterl 


117.12 


Water2 


205.09 


32.87 


-45.44 


23.52 


6.01 


3.91 


5.18 


20.61 


8.85 


12.32 


28.45 


CVP3 


Load  step  I  Airl 


362.98 


10  377.86 


Load  Condition  la 


Alr2  Waterl 


173.43  1302.12 


77.32 

134.44 

136.38 

210.92 

162.98 

219.91 

204.99 

326.70 

219.29 

353.44 

264.05 

418.10 

287.17 

447.17 

307.18 

473.21 

Water2 


163.74 


35.14 


51.64 


135.46 


154.56 


247.19 


SG2 


Load  Condition  1b 


Load  Condition  1c 


Waterl 


127.81 


Water2 


244.09 


24.30 


CVP3 


LoadSteo  Airl 


0  133.20 


Load  Condition  la 


Water2  .  Air1 


131.07 


2 _  1156.87  40.51 


19.96  1143.47  I42.53  183.23 


180.19  201.80 


188.35  304.34 


203.21  1310.70  I268.75  408.80 


309.68  508.30 


SG3 


Load  Condition  1b 


Air2  I  Waterl 


539.44  755.96 


577.63 

503.69 

643.41 

565.36 

698.81 

596.88 

762.56 

662.97 

160.73 


288.26 


468.18 


644.89 


763.18 


874.78 


964.84 


1064.01 


1142.93 


_  Load  Condition  1c 


Air2  I  Waterl 


170.72 


295.09 


411.49 


564.69 


665.11 


796.42 


888.02 


964.38 


11041.25 


Water2 


27.71 


7.96 


36.13 


263.67 


349.40 


508.52 


592.44 


701.82 


780.41 


843.74 


923.95 


CVP3 


Load  Condition  la 


SG4 

Load  Condition  1  b 


itinn  ** 


Waterl 


78.09 


F-29 


CVP3 


Load  Condition  1a 


Air2  Waterl 


CVP3 


Load  Condition  la 


Air2  Waterl 


Waterl  Water2 


SG5 

Load  Condition  1b 


184.31 


1220.92  234.44  1231.43  1-104.69 


1469.51  1462.70 


-100.51  -99.67 


-142.11 


-157.41 


-183.24 


-195.05  1-202.13 


Load  Condition  1c 


Air2 

Waterl 

-78.50 

-69.55 

-87.55 

1-83.98 

-125.76 

IBEEE9I 

-128.45 

[BBgtfiMBWEgMi 

-222.25 

-274.21 

-247.05 

-307.44 

-292.82 

-337.36 

SG6 

Load  Condition  1b 

Air2 

Waterl 

0.80 

-3.86 

-16.35 

-19.68 

-36.43 

-39.39 

Water2 


246.03 


25.53 


-82.68 


-14.11 


-58.55 


Water2 


-98.20 


13.33 


-163.16 

-201.11 


62.12 


-257.29 


-219.76 


Water2 

Airl 

-5.79 

18.66 

-12.80 

35.12 

78.04 

-76.75 

101.49 

-99.35 

129.38 

-119.98 

154.30 

-138.27 

180.71 

-182.23 

230.42 

-194.90 

258.32 

Load  Condition  1c 


Water2 


17.09 


37,49 

55.63 


136.70 


163.09 


190.27 


222.13 


244.48  J 


274.00  I 


CVP3 


Load  Condition  la 


Air2  Waterl  Water2 


SG7 

Load  Condition  1b 


Air2 


81.54 

136.31 

141.89 

232.44 

173.02 

232.08 

293.59 

-211.22 

393.53 

-250.43 

1  Waterl  1 

Water2 

-43.35 

-39.70 

33.82 

-50.96 

-159.91 

-109.83 

-214.36 

1-258.51  1 

-191.59 

-245.22 

-274.01 

-385.78 

-436.87 

CVP3 


0 

161.56 

1 

88.43 

2 

84.81 

3 

113.16 

Load  Condition  1a _ 

Aifi  I  Waterl  I  Water2  Airl 


SG8 

Load  Condition  1b 


Load  Condition  1c 


Water2 


Water2 


58.51 


Load  Condition  1c 
I  Air2  I  Waterl 


115.82  188.02 


-278.75 

74.91 

12.52 

66.13 

-308.92 

77.34 

-2.45 

50.29 

F-30 


CVP3  I 


Load  Step  Air1 


Load  Condition  1  a 


19.97 

26.59 

48.63 

56.34 

93.26 

98.78 

141.20 

148.74 

192.31 

201.82 

Load  Condition  1  b 


Waterl 


-5.65 


-18.52 


-34.32 


-45.19 

-41.69 

-50.30 

I-53.28 

-62.97 

Load  Condition  1c 


Waterl 


^J2 _ h0.31 


27.03 


61.55 


'2.08  198.09 


289.28 

301.97 

335.76 

353.00 

385.00 

402.14 

431.66 

452.56 

476.35 

501.05 

-131.16 

-144.71 

-146.58 

-159.96 

Water2 


28.51 


38.97 


60.82 


101.24 


127.87 


152.87 

162.73 

182.82 

196.15 

CVP3  I 


Load  Step  I  Airl 


Load  Condition  1  a 


Air2  I  Waterl 


SG10 


Load  Condition  1  b 


Air2 

Waterl 

7.82 

1.44 

32.52 

34.16 

1  Water2 

Airl 

-6.66 

66.71 

53.54 

105.31 

81.40 

144.26 

110.30 

176.64 

141.71 

219.24 

171.67 

254.49 

202.10 

289.52 

228.09 

Load  Condition  1c 


9 


CVP3  I 


Load  Step  Air1 


0  113.46 


Load  Condition  la 


Air2  I  Waterl  I  Water2  I  Airl 


SG11 


Load  Condition  1b 


Air2 

Waterl 

5.25 

-1.43 

39.43 

39.35 

74.36 

72.97 

110.00 

112.30 

148.76 

147.59 

186.59 

185.79 

Load  Condition  1c 


298.33 

297.47 

335.48 

332.78 

369.63 

372.46 

Water2 


19.95 


41.08 


57.43 


74.52 


96.20 


120.83 


145.99 


170.46 


193.76 


222.22 


241.87 


CVP3  I 


Load  Step  Airl 


1 

-1.31 

2 

-3.60 

3 

-4.06 

Air2 

Waterl 

-7.20 

3.59 

0.24 

0.83 

9 

-4.61 

10 

-7.14 

SG12 


Load  Condition  1b 


28  I 

4.28 

9.12 

336.35 

151.59 

150.01 

235.00 

245.16 

333.42 

331.91 

581.50 

576.05 

662.98 

666.76 

741.29 

744.50  i 

817.43 

822.37  i 

Water2 

Airl 

-34.53 

-20.99 

57.28 

71.76 

153.53 

158.29 

241.10 

246.39 

Load  Condition  1c 


420.42 

421.48 

498.93 

505.86 

582.25 

588.32 

Water2 


-44.87 


487.81 


566.34 


648.72 


722.83 


793.71 


CVP3 


9  >21.55 


_ I -25.05 


CVP3 


Load  Step  Air1 


0  -3.14 


-3.70 


Air2 

Waterl 

24.45 

20.00 

9.82 

-1.08 

-0.99 

-5.94 

-9.47 

-8,74 

-19.65 

-24.65 

-22.86 

-26.79 

-33.59 

-29.82 

SG13 

Load  Condition  1b 


767.61 


881.20 


1002.88 


I1094.75 


549.00 

551.51 

659.88 

661.94 

766.43 

770.73 

Load  Condition  la 


993.2 


)80.29  11098.28 

SG14 

Load  Condition  1b 


Air2  Waterl 


.28 


Load  Condition  1c 


1^^ 

Airi 

Air2  1  Waterl  1 

I^E9li 

-53.69 

410.97 


519.39 


625.87 


727.96 


834.52 


932.89 


1026.94 


Water2 


-75,41 


54,28 


152.16 


257.89 


369.04 


467.65 


563.76 


654.56 


745.40 


828.77 


902.87 


-1.35 

-4.38 

-3.92 

Load  Condition  la _ 

~~  I  Watpri  1  WaiprP 


-1.49  -12.90 


0.01  1-7.22 


-2.19  i-5.30 


-5.53 


-7.87  1228.61 


SG15 _ 

Load  Condition  1b  _ 

I  Airi  I  Waterl  I  Water2 


-6.06  1-15.02  I-14.42 


Load  Condition  1c 


9 

-3.69 

10 

-2.86 

167.65 

162.50 

228.73 

219.19 

286.48 

275,27 

346  46 

331.19 

401,81 

381.89 

460.50 

439.66 

I566.44 

1547.13  ! 

Water2  I 


-27.22 


47,47 


107.93 


160.03 


219.27 


CVP3 

Load  Step  Airi 
0  1.46 


Load  Condition  1a 
Air2  Waterl 
9.53 


0.14  -0.30 


97.52 

201.94 

304.35 

SG16 

Load  Condition  1b 
Air2  Waterl 
-20.28  -35.41 


82.63  81.52 


Water2 

-38.32 


175.68 


Load  Condition  1c 
Air2  Waterl 
23.86  -59.01 

11.92  73.96 


Water2 

-49.27 

71.22 


4 

-12,33 

-11.77 

-5.71 

-3.86 

413.45 

405.46 

404.27 

394.47 

410.25 

393,40 

385.74 

v383.33 

5 

-14.01 

-16.00 

-6.99 

-4.14 

516.32 

511.29 

505.14 

513,30 

516.07 

500.57 

489.11 

484.84 

6 

-19.39 

-19.26 

-12.16 

-5.24 

615.21 

616.88 

612.24 

611.39 

620,10 

608.94 

588.97 

585.43 

7 

-22.06 

-21.92 

-9.19 

-6.49 

715.65 

715.54 

709.58 

714.89 

721.26 

706.54 

682.47 

679,81 

8 

-25.80 

-23.34 

-9.09 

-8.77 

815.68 

815,02 

816.74  ! 

817,25 

820.51  ! 

804.27 

780.28 

777.95 

9 

-28.60 

-27.37 

-10.62 

-10.83 

935.33 

908,65 

909.98 

913.33 

918.34 

897.04 

869.03 

863.83 

10 

-31.80 

-32.26 

-12.54 

-12.83 

1020.41  ^ 

998  39 

1002.76 

990.82 

1024.26 

978.50 

957.22 

945.78 

F-32 


CVP3 


Loads  ten  Air1 


0  45.48 


Load  Condition  1a 


7283.88 


7193.30 


7059.56 


7118.39 


32245.27  80.43 


35955.47  138.72 


36405.64  159.86 


36435.06  195.17 


37152.92  203.99 


Airl 


-4606.13 


-416.43 


-3096.60 


-2771 .46 


SG17 


Load  Condition  1  b 


Waterl 


116.78 


240.33 


395.78 


436.51 


554.64 


670.24 


708.06 


887.50 


1016.54 


1184.23 


Water2 


-278.16 


51.34 


27.16 


433.80 


184.36 


277.87 


1  Load  Condition  1c  1 

1 _ Airl _ 

Air2 

Waterl 

Water2 

-160.56 

195.23 

iSSKEH 

-3504.99 

95.39 

187.17 

189.22 

9144.96 

45.94 

282.07 

865.68 

6707.41 

146.51 

519.61 

1470.93 

5141.23 

384.23 

416.64 

2380.55 

17744.48 

390.65 

645.40 

3080.19 

17791.56 

805.38 

637.29 

3518.54 

21540.61 

904.43 

753.55 

3887.69 

22058.40 

960.33 

937.37 

3466.25 

22317.30 

766.16 

1176.34 

3952.43 

23661.00 

807.35 

1311.66 

CVP3 


Load  Ste 


0 


Load  Condition  1a 


SG18 


Load  Condition  1b 


Waterl 


8.89 


60.43 


123.75 


190.25 


253.01 


119.39  318.92 


183.43  384.54 


445.51 


510.67 


571.84 


635.53 


Load  Condition  1c 


Ajr2  Waterl 


Water2 


23.71 


39.24 


81.63 


127.76 


177.04 


219.51 


265.00 


308.76 


350.35 


397.11 


434.36 


CVP3 


-29.77 


-58.85 


-89.03 


-119.04 


-149.42 


Load  Condition  la 


SG19 

Load  Condition  1b 


Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

1-8.60  1-2.96  1 

-3.54 

-84.34 

Load  Condition  1c 


Waterl  Water2 


24.45 

30.91 

113.77 

117.77 

195.29 

201.90 

274.04 

270.04 

343.39 

337.73 

411.59 

408.48 

600.85 

420.28 

422.27 

395.40 

385.17 

-319.95  1 

1589.71  1 

[674.01 

1674.34  1 

650.57 

464.33  i 

461.58 

442.33 

418.30 

CVP3 

Load  Ste 


0 


SG20 


Load  Condition  la 
Ajr2  I  Waterl 


4.72 


5 

6 

-13.4 

5 

-16.85 

-18.49 

-18.50 

-19.80 

9 

-17.13 

10 

-20.43 

Air2 

Waterl  1 

-60.72 

BEm 

41.26 

45.39 

143.66 

145.69 

237.70 

246.40 

336.69 

335.72 

424.25 

421.07 

508.87 

507.44 

590.42 

587.01 

672.99 

675.71 

751.13 

754.21 

827.06 

833.35 

Water2 


72.25 


Load  Condition  1c 
Air2  I  Waterl 


36.16 

32.95 

142.76 

131.30 

239.72 

225.89 

316.19 

420.46 

398.15 

498.87 

477.79 

585.56 

554.35 

666.36 

633.28 

749.18 

707.39 

811.19 

779.08 

Water2 


82.45 


34.41 


124.19 


216.07 


299.45 


629.85  612.21 


704.39  681.60 


771.02  757.06 


F-33 


CVP3 

Load  Condition  la 

Air1 

Air2 

Water2 

Airl 

0 

-5.05 

-6.25 

5.47 

-8.62 

-111.38 

1 

-12.22 

-7.43 

-13.24 

-16.37 

2 

-22.90 

66.12 

3 

-33.22 

EcEDHI 

145.72 

4 

-42.61 

-42.34 

-40.76 

-43.42 

213.09 

5 

-53.09 

-55.21 

267.41 

6 

-66.00 

-64.44 

-62.85 

-63.49 

314.37 

7 

-75.38 

EEMi 

EZEEH 

362.25 

8 

-86.44 

-84.33 

EBBBB 

-83.93 

412.58 

9 

474.95 

10 

-100.97 

-111.37 

513.62 

CVP3 

1  Load  Condition  la  1 

Airl 

Air2 

Waterl 

■  Water2 

Airl 

0 

20.86 

16.63 

11.09 

11.93 

-453.76 

1 

20.90 

13.82 

-1.99 

0.59 

2 

15.76 

10.11 

3.20 

9.69 

3 

14.11 

8.27 

9.99 

10.10 

-139.27 

4 

15.44 

10.65 

11.28 

14.18 

-57.51 

5 

18.92 

11.66 

11.69 

6 

21.68 

14.24 

11.69 

7 

24.44 

19.68 

I35.17  1 

171.39 

8 

32.52 

I2I.95 

22.25 

17.03 

9 

37.89 

-135.08 

10 

38.90 

I24.8O 

126.52  1 

141.60  1 

-128.60 

CVP3 


Load  Condition  1  a 


Load  Step 


Air1 


Air2 


Waterl 


Water2 


Air1 


-13,16 


-9.29 


-5.43 


-9.79 


-83.78 


•33.36 


-28.57 


-37.01 


•34.39 


22.54 


■62.75 


-60.70 


-67.49 


-55.69 


118.75 


-93.03 


■90.63 


-87.50 


-88.18 


211.71 


-124.08 


-123.70 


■125.88 


-113.16 


304.05 


-156.96 


-155.46 


-158.74 


-142.36 


396.23 


-188.53 


-186.86 


■191.81 


-174.67 


482.16 


-219.54 


-217.70 


-222.09 


-204.95 


569.02 


-252.62 


•247.82 


-251 .78 


-229.76 


630.42 


-281.08 


-277.20 


-279.92 


-258.40 


689.85 


10 


-310.86 


-307.90 


■308.57 


-288.91 


755.40 


CVP3 


Load  Condition  la 


Load  Step 


Airl 


Air2 


Waterl 


Water2 


Airl 


0 


13.54 


9.04 


14.61 


2.98 


-60.86 


7.30 


5.92 


-1.73 


-6.57 


51.70 


0.50 


-0.87 


-11.28 


0.60 


154.16 


-4.09 


-5.65 


0.47 


-0.51 


257.60 


-7.21 


-7.85 


-6.87 


4.64 


358.57 


■7.21 


-11.34 


-11.10 


6.66 


458.47 


■10.70 


-13.91 


-15.51 


5.92 


550.84 


•11.80 


-15.56 


-13.30 


7.94 


645.41 


-13.46 


-15.93 


-14.22 


7.57 


727.21 


-13.46 


-18.14 


■12.75 


6.84 


813.62 


-16.21 


-21.44 


•14.59 


10 


18.13 


888.54 


SG21 


Load  Condition  1b 

Load  Condition  1c  1 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

-92.39 

-102.51 

-106.11 

-119.82 

-12.47 

-5.50 

-20.34 

-28.03 

-19.85 

68.97 

74.77 

67.71 

42.72 

44,99 

39.60 

138.93 

139.86 

108.63 

108.18 

97.81 

209.06 

208.70 

198.18 

161.61 

BBDBH 

153.02 

144.76 

261.51 

258.01 

255.86 

203.45 

193.67 

179.60 

311.86 

311.67 

299.31 

242.26 

241.29 

229.75 

214.55 

359.75 

357.20 

353.63 

281.30 

277.53 

262.98 

250.00 

409.05 

414.82 

400.22 

319.69 

316.20 

302.39 

284.89 

455.70 

463.13 

352.10 

336.45 

319.08 

504.26 

513.03 

484.78 

390,41 

383.14 

374.02 

347.25 

SG22 


Load  Condition  1b 

Load  Condition  1c  1 

J _ ALr2_. 

Waterl 

Airl 

Air2 

Waterl 

Water2 

-181.88 

WTlTBi 

Bl^Si 

I-79.59 

-70.38 

-82.73 

-55.94 

-65.86 

-56,00 

-1.78 

-10.84 

6.95 

6.57 

3.92 

7,41 

45.12 

53.06 

32.68 

65.60 

64.00 

61.03 

68.29 

63.00 

83.06 

88.05 

82.09 

75.79 

64.45 

116.65 

103.76 

110.20 

REfsSH 

96.33 

89.80 

141.38 

125.16 

128.06 

110.38 

101.16 

101.19 

158.60 

145.48 

152.68 

155.86 

128.59 

127.84 

165.45 

173.35 

177.70 

144.83 

143.94 

125.53 

202.40 

190.66 

191.16 

202.42 

161.75 

159.10 

118.77 

229.11 

208.41 

215.18 

217.80 

SG23 


Load  Condition  1b 

Load  Condition  1c  1 

Air2 

Waterl 

Water2 

Airl 

Air2 

Water2 

-44.90 

-56.74 

-65.60 

-31.34 

-36.48 

-64.65 

-63.22 

53.89 

57.27 

49.53 

46.52 

33,91 

145.74 

148.33 

143.55 

110.26 

103.08 

BEBHI 

98.16 

232.77 

240.34 

233.13 

173.61 

164.98 

EBI9H 

154.91 

320.52 

321.53 

313.70 

234.71 

223.38 

215.87 

213.48 

404.21 

398.97 

395.44 

289.28 

278.99 

271.10 

266.76 

485.28 

485.71 

475.13 

344.51 

320.71 

563.15 

559.39 

555.92 

401.06 

643.15 

645.67 

635,97 

456.06 

447.51 

430.72 

EBEBI 

719.06 

722.12 

715.11 

513.85 

503.51 

482.68 

481.13 

795.38 

801.44 

778.65 

586.99 

554.49 

537.95 

525.74 

SG24 


Load  Condition  1b 

Load  Condition  1c  1 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

rofliswii 

1 

-39.34 

-54.57 

-58.05 

-21.12 

-33.00 

-70.67 

-64.02 

65.34 

66.79 

62.77 

78,05 

67.79 

56.95 

58.27 

166.57 

166.67 

168.93 

172.11 

161.29 

151.12 

151.16 

263.88 

271.17 

266.77 

268.51 

256.81 

248.58 

247.03 

365.40 

365.96 

356.70 

363.20 

347.53 

340.41 

339.21 

460.66 

454.79 

458.47 

454.14 

438.76 

428.31 

425.75 

554.43 

543.70 

511.45 

642.58 

637,24 

639.70 

631.10 

615.72 

595.14 

595,31 

1 

733  78 

734.36 

728.03 

719.39 

701.66 

681.66 

1 

818.89 

820.56 

820.20 

804,89 

788.33 

763.47 

905.30 

909.80 

893.09 

910.39 

865.81 

845.23 

838.20 

F-34 


F-36 


CVP3 


Load  Condition  1a 


Waterl 


0.20 


Water2 


12.52 


244.29 

237.55 

281.45 

268.29 

29.86 

25.10 

78.39 

52.81 

105.63 

97.28 

147.06 

124.94 

185.46 

163.06 

228.76 

197.60 

257.18 

233.53 

295.51 

263.19 

330.46 

290.51 

365.45 

321.29 

SG32-45 


Load  Condition  1b 


Waterl 


-6.57 


29.12 


62.97 


98.71 


131.20 


199.07 

191.06 

230.82 

223.18 

264.06 

262.68 

Airl 

1.93 

-2.81 

28.90 

67.01 

85.01 

129.84 

105.32 

196.45 

121.32 

263.99 

176.01 

330.44 

194.87 

395.83 

298.08  1591.03 


332.24  660.27 


Load  Condition  1c 


Air2 

Waterl 

126.51 

115.45 

194.98 

186.35 

263.07 

254.52 

330.71 

320.59 

461.92 

447.99 

526.14 

511.02 

CVP3 


0  9.88 


Load  Condition  la 


5.76 

31.31 

5.40 

12.88 

SG32L 


Load  Condition  1b 


Load  Condition  1c 


_ 3 

-7.46 

L.  4 

-3.47 

L.  5 

-0.99 

Water2 


-27.20 


56.48 


130.61 


218.89 


303.49 


384.42 


CVP3 


Load  Ste 


0 


Load  Condition  1a 


SG33-45 


Load  Condition  1  b 
Air2  I  Waterl 


CVP3 


9  -25.73 


10  -33.44 


Load  Condition  la 


Air2 

— 1 

14.47 

54.67 

-2.95 

10.27 

-8.82 

-6.42 

-15.42 

-4.95 

-15.79 

-7.52 

-21.29 

-12.65 

-24.23 

-13.39 

ESmiBIlHI 

Water2 

Airl 

18.00 

-15.30 

-7.32 

98.42 

-12.63 

210.68 

-10.43 

317.32 

SG33L 

Load  Condition  1b 


Air2  Waterl 


24.26  -39.17 


Load  Condition  1c 


Water2 

Airl 

188.34 

185.27 

300.38 

292,03 

423.04 

406.96 

527.28 

515.43 

635.50 

619.01 

745.37 

720.26 

845.34 

819.85 

951.73 

912.03 

1030.56 

1007.90 

CVP3 


Load  Step  Airl 


-3 


Load  Condition  1a 


SG34T _ 

Load  Condition  1b  _ _ 


Air2  Waterl  Water2  I  Airl 


7.89  12.81  20.90  1-10.23 


-26.92  1-25.52 


-312.59  -314.26 


Load  Condition  1c 


-96.21  153.50 


205.18 


256.75 


308.08 


359.62 


410.32 


461.82 


Water2 


6.34 


CVP3 


0  -19,31 


Load  Condition  1£ 


248.20 


8  285.08 


320.65 


10  35 


SG34-45 

Load  Condition  1b 


1  Air2  1 

Waterl  I 

26.67 

25.09 

66.22 

66.94 

103.89 

103.46 

142.66 

139.85 

176.74 

178.99 

212.49 

206.15 

316.81 

313.74 

349.85 

Water2 

Airl 

-32.00 

-34.03 

Load  Condition  1c 


Water2 


-50.51 


28.32 


96.55 


CVP3 


Load  Condition  la 


SG34L 

Load  Condition  1b 


Water2  1 

1  Airl  1 

1  Air2  1 

1  Waterl  1 

1  Water2 

Load  Condition  1c  _ 

Air2  I  Waterl  1  Water2  1 


-80.27  i-84.80 


30.57 


CVP3 


Load  St 


_ Q 


„Load  Condition  1 


SG35T 

Load  Condition  1 


iriition  1r 


Air2  I  Waterl  I  Water2 


31.23  I180.63  110.25 


8 

515.96 

9 

584.19 

10 

652.85 

CVP3 


Load  Steo  Airl 


0  8.18 


Load  Condition  la 


Water2 

Airl 

12.11 

-33.75 

CVP3 


Load  Step  Airl 


6.53 


280.59  172.83 


303.52  311.37  314.05  184.61 


Load  Condition  la 


SG35-45 


Load  Condition  1b 


150.02 

101.04 

188.03 

119.59 

96.62 

90.44 

115.02 

121.98 

134.86 

138.72 

150.45 

153.40 

165.53 

170.14 

182.77 

189.61 

SG35L 

Load  Condition  1b 

Air2 

Waterl 

-51.74 

54.71 

60.70 

155.29 

157.89 

248.08 

256.23 

348.56 

347.42 

437.64 

435.58 

525.24 

524.75 

610.15 

608.24 

695.53 

698.64 

777.40 

781.41 

Water2 

Airl  1 

131.46 

66.87 

198.30 

109.12 

242.58 

125.65 

292.13 

148.60 

340.43 

168.25 

390.10 

190.47 

438.54 

198.31 

493.51 

Water2  Airl 


i  Condition  1c 


2  Waterl 


-30.29 


37.11 


87.77 


>  140.08 


I  190.60 


I  235.73 


i  281.45 


325.41 


377.38 


'  k24.03 


Load  Condition  1c 


Water2 


-41.95 


30.10 


114.96 


203.93 


284.97 


376.05  1366.72  1359.63 


8.28 

850.73 

848.20  1 

1739.22  1 

1735.41  1718.71 

CVP3 


SG36T 


Load  Condition  la 


Load  Condition  1b 

Airl 

Air2 

Waterl 

Water2 

15.18 

7.29 

13.89 

21.23 

Load  Condition  1  c 


F-39 


CVP3  _ 

Load  Step  Air1 
0  0.56 


Load  Condition  1  a 
Air2  Waterl 
-4.34 _ 5.10 


SG36-45 

Load  Condition  1b 
Air2  Waterl 
93.56  -98.92 


-66.77 


-52.05 


-34.20 


-36.03 


-48.42 


-51.19 


-65.35 


-76.40 


-89.01 


-97.22 


Water2 

-102.67 


-69.51 


Load  Condition  1c 
Air2  Waterl 
116.08  -104.. 


Water2 
-81.^ 


1-59.50 

-40.21 

81.69 

-49.42 

105.52 

-62.40 

124.67 

-68.86 

142.79 

-86.71 

160.14 

liERH 

CVP3 


0  17.83 


Air2 

Waterl 

12.70 

38.09 

-2.40 

-0.58 

-7.04 

-11.73 

1-11.65 

5 

-14.45 

6 

-18.31 

-19.45 

-20.60 

-26.14 


91.39 


206.50 


319.85 


435.21 


549.09 


657.09 


760.69 


871.35 


990.36 

1076.61 


SG36L 

Load  Condition  1  b 


Air2  I  Waterl 


-46.46 


80.85 


197.90 


309.75 


437.05 


551.14 


661.85 


767.84 


874.66 


975.97 

1075.79 


87.05 


198.84 


314.34 


432,03 


541.21 


650.90 


755.09 


867.11 


968.22 

1068.50 


Water2 


-46.32 


84.67 


194.67 


308.19 


428.44 


538.73 


646.54 


755.81 


861.97 


966.66 

1052.38 


69.98 


181.43 


290.29 


406.94 


516.96 


619.75 


720.95 


821.04 


914.63 

1004.92 


Load  Condition  1c 


Air2  I  Waterl  1  Water2 


CVP3 


Load  Condition  la 


SG37T 

Load  Condition  1b 


Load  Condition  1c 


Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

1  0 

127.27 

25.29 

15.94 

33.50 

-50.55 

-21.96 

-5.27 

1.68 

1.72 

29.04 

67.98 

79.31 

113.46 

-75.94 

-58.10 

-69.45 

8.49 

11.42 

15.34 

61.04 

2 

104.36 

102.83 

-88.88 

-87.04 

-74.69 

17,65 

14.28 

3 

141.13 

132.26 

BESBHI 

-119.92 

-120.38 

20.51 

4 

172.21 

-167.58 

-160.35 

-160.51 

-167.75 

25.92 

24.96 

27.52 

5 

226.89 

I212.93 

185.19 

-205.00 

-202.75 

-201.82 

-184.83 

23.30 

13177 _ 

24.23 

34.95 

6 


9  402.31 

416.57 

379.44 

10  452.89 

467.93 

416.90 

-240.23 


-274.76 


-319.60 


-383.18 


-418.07 


CVP3 

Load  Step 


0 


1 


2 


Load  Condition  la 
Air2  i  Waterl 


-162.61 


-136.76 


SG37-45 

Load  Condition  1  b 
Air2  I  Waterl 


-94.88 


145.23 

144 

.86  1-11 

65.65 

1-67.21 

6 

107.80 

7 

124.85 

8 

142.68 

9 

164.88 

10 

Water2 


-102.83 


-92.55 


67.21 


-56.40 


-84.31 


-85.58 


-117.69 


Load  Condition  1c 
Air2  I  Waterl 


-107.78 


-23.44 

-15.10 

-25.83 

-15,47 

F-40 


CVP3 


Load  Steo  I  Air1 


Load  Condition  1a 


Air2  Waterl 


-76.23 


-94.74 


-109.22 


-123.89 


-137.45 


SG37L 


Load  Condition  1b 


Air2  Waterl 


-16.19 


93.20 


189.05 


292.82 


393.31 


9.30 


iiyik  ■ 


Load  Condition  1c 


Water2 


-69.25 


69.49 


150.84 


234.26 


1327.92 


407.52 


-143.18 


CVP3 


Load  Condition  la 


SG38T 


Load  Condition  1b 


Load  Condition  1c 


Air1  I 

I  Air2 _ I 

I  Waterl  1 

1  Water2  1 

1  Air1  I 

I  Air2  I  Waterl 

Air2  1 

Waterl 

145.13 

-69.45 

220.18 

-107.08 

295.08 

-146.90 

365.36 

-183.06 

-107.27 


88.67 


137.32  135.13 


-332.05 


-249.28 


-287.27 


-357.03 


CVP3 


Load  Ste 


0 


1 


Load  Condition  la 


Air2  Waterl 


4.11 


>7.78  132.76 


_ 

162.13 

6  16 

SG38-45 

Load  Condition  1b 


Air2  Waterl 


1157.34  i  158.95 


193.55  194.54 


253.58 

258.45 

283.90 

285.82 

313.99 

321.26 

57.67  134.98 


119.91  271.73 


251.38  535.69 


302.38  1682.62 


Load  Condition  1c 


Air2  Waterl 


6.90 


;7.11  62.32 


25.44  1123.09 


92.67  190.64 


!59.88  255.83 


125.78  318.78 


194.46  382.11 


^59.79  443.69 


586.85  574.97 


1647.02  1635.01 


Water2 


0.66 _ 


59.79 


1126.99 


192.36 


1254.79 


322.94 


387.18 


450.05 


522.87 


577.90 


639.40 


CVP3 


Load  Ste 


0 


1 


2 


3 


91 


Load  Condition  la 


Alr2  Waterl 


2.65  19.19 


Water2 


6.93 


SG38L 

Load  Condition  1b 


Air2  Waterl 


Water2  Airl 


-52.57  1-10.34 


IB^ 


I-7.33 

I-13.76  159.49  1 

68.71  1 

169.56  1 

166.60  1 

78.97 

'8 

ri 

6.56 

6 

Be 

6.92  i 

_J 

161.61 

367.65  1365.91 


463.29  453.84 


645.79  637.83 


737.83  734.60 


1461.15  419.27 


548.85  502.51 


644.34  585.07 


1734.19  1666.61 


903.88  839.83 


Air2 

Waterl 

Water2  1 

-17.74 

-60.38 

57.14 

57.06 

155.05 

140.23 

140.97 

226.02 

324.70 

311.65 

311.33 

410.21 

392.46 

389.10 

495.21 

470.18 

469.14 

545.43 

655.95 

625.56 

623.87 

736.21 

699.90 

700.21 

F-41 


F-42 


CVP3 

SG40-45 

Load  Condition  la 

Load  Condition  1b 

Load  Condition  1c 

Load  Steo 

Alrl 

Airl 

Airl 

Air2 

Waterl 

Water2 

0 

34.79 

32.03 

7.17 

-2.54 

1 

37.23 

42.55 

30.72 

49.62 

50.59 

73.40 

2 

54.77 

55.69 

ESzSI 

74.31 

80.49 

75.45 

78.59 

138.87 

129  63 

3 

69.38 

64.29 

102.05 

184.13 

179.52 

175.08 

4 

84.90 

81.26 

86.00 

144.05 

241.65 

232.04 

231.70 

5 

106.99 

102.85 

301.18 

288.44 

286.07 

6 

124.89 

127.11 

112.85 

365.86 

346.71 

343.98 

7 

148.10 

149.53 

141.55 

262.17 

257.25 

260.09 

439.39 

426.81 

400.92 

404.68 

8 

169.26 

171.44 

159.24 

173.78 

287.56 

298.76 

502.98 

468.80 

9 

194.12 

197.05 

183.15 

191.88 

326.27 

338.78 

547.51 

526.57 

523.33 

10 

217.65 

223.50 

208.74 

371.00 

606.67 

582.26 

573.83 

CVP3 

SG40L 

Load  Condition  la 

Load  Condition  1b 

Load  Condition  1c 

Airl 

Air2 

Water2 

Airl 

Airl 

Air2 

Waterl 

Water2 

0 

12.88 

-6.62 

8.12 

7.24 

22.88 

-2.53 

BEIISIH 

1 

>3.75 

BunH 

87.61 

82.53 

90.09 

84.27 

81.70 

68.58 

2 

-24.95 

-34.57 

166.76 

162.97 

165.59 

145.71 

140.15 

131.62 

3 

-45.42 

-40.16 

-47.17 

246.23 

207.65 

202.32 

193.01 

4 

iSHM 

-62.34 

324.26 

276.37 

271.32 

263.02 

5 

laiiM 

-76.04 

405.45 

347.46 

340.01 

324.74 

6 

-101.53 

EEB^I 

-95.70 

-91.03 

484.48 

489.78 

488.90 

420.61 

406.74 

390.93 

7 

SBSEH 

-111.24 

571.43 

566.24 

489.11 

472.15 

457.88 

8 

BBEH 

653.67 

652.95 

523.35 

9 

EESBIM 

BWiSM 

731.45 

734.52 

730.30 

627.13 

587.04 

10 

BEBH 

-152.59 

808.81 

810.75 

811.07 

798.28 

696.26 

648.94 

F-43 


CVP4 


Load  step  Air1 


0  92.16 


Load  Condition  la 


Air2  Waterl 


1245.67  1284.32 


SG1 


Load  Condition  1b 


Water2 


244.97 


2 

106.55 

3 

219.87 

270.18 

333.75 

227.41 

196.15 

372.87 

333.70 

446.25 

418.50 

544.86 

509.57 

585.41 

534.14 

715.43 

578.02 

Load  Condition  1c 

Airl 

Air2 

Water2 

126.32 

106.43 

197.84 

228.15 

CVP4 


Load  Condition  la 


SG2 

Load  Condition  1b 


8 

661.06 

9 

760.54 

-371.22 

142.52 

-557.01 

151.92 

-421.10 

148.10 

-651.01 

163.72 

108.09 

62.29 

161.73 

120.75 

168.00 

118.17 

lEElSHIEBEI^H 

216.84 

157.28 

254.11 

155.01 

247.64 

163.36 

Load  Condition  1c 

Air2 

Waterl  1 

124.66 

80,08 

-10.13 

123.42 

58.85 

114.34 

48.71 

103.91 

38.23 

138.90 

68.64 

CVP4 


Load  Condition  la 


SG3 

Load  Condition  1b 


0 

82.08 

1 

86.25 

Load  Condition  1c 


Air2  Waterl 


-2.69 


119,58  -4.16 


160.12  17.46 


720.01 

809.87 

9 

921.65 

10 

1019.69 

275.86 

251.21 

305.20 

277.30 

382.20 

318.45 

389.98 

330.87 

408.72 

384.69 

123.02 

1020.96 

366.27 

1110.37 

196.87 

1226.37 

307.18 

1356.40 

733.09  595.18 


852.15  686.93 


971.91 


1115.28 


1237.30  959,83 


Water2 


291.83 


180.74 


154.17 


320.44 


527.22 


716.05 


951.32 


1082,09 


1192.11 


1276.34 


CVP4 


Load  Condition  la 


0 

118.39 

1 

107.18 

2 

141.70 

3 

259.76 

8 

682.72 

9 

781.19 

10 

860.00 

Water2 


269.32 


88.32 


83.07 


187.31 


308.11 


402.43 


483.73 


596.23 


633.54 


682.19 


734.56 


SG4 

Load  Condition  1  b 
Air2  I  Waterl 


I  Water2 


Load  Condition  1c 


Water2 


247.87 


F-44 


CVP4 

Airl 

0 

1 

328.73 

2 

377.72 

3 

559.89 

Load  Condition  1  a 


SG5 

Load  Condition  1b 


Air2  Waterl 


Load  Condition  1c 


Water2 


481.92 


326.28 


176.69 


187.56 


246.45 


CVP4 

Load  Step  Airl 
0  109.47 


Load  Condition  la 


Water2 

1236.15 


SG8 

Load  Condition  1b 
Air2  Waterl 
in  ‘ 


-  Water2 
1-27.15 


Load  Condition  1c 
Air2  Waterl 
05.28  1 122.48 


1 

135.61 

116.40 

151.73 

-57.87 

100.84 

21.27 

127.71 

2 

119.09 

161.39 

133.93 

98.77 

-65.97 

-45.43 

26.87 

26.49 

-45.97 

37.88 

3 

200.08 

217.35 

165.81 

172.71 

-100.25 

IBEEBH 

72.47 

52.26 

9.40 

48.94 

CVP4 


57.14 


2  94.56 


Load  Condition  la 


2 


189.44 

237.23 

283.06 

31.69 

18.79 

56,44 

52.34 

96.82 

92.08 

143.25 

134.62 

189.85 

181.99 

280.98 

279,54 

330.11 

326.39 

375.39 

370.91 

430.85 

471.61 

SG9 

Load  Condition  1b 


Air2 

Waterl 

-7.32 

-9  62 

-47.47 

-42,67 

-62.73 

-61.17 

-76.22 

-73.02 

-92.30 

-87.28 

-108,62 

-102.17 

Airl 

-12.33 

21.19 

-21.94 

37.85 

61.89 

I-44.35  I 

95,76 

IKBEHI 

1-90.31  I 

Il93.96  1 

119.21  256.07 

M51.06  284.89 


Load  Condition  1c 


15.62  9.11 


Water2 


23.28 


45.66 


64.77 


97.48 


129.70 


164.31 


199.51 


230.25 


261.09 

294.23 

327.29 


CVP4 


0 

-14.01 

1 

-13.22 

Load  Condition  la 


Air2  Waterl  Water2 


SG10 

Load  Condition  1b 


Load  Condition  1c 


-18.15 

-31.92 

-40.77 

-50.32 

-63.77 

Air2 

Waterl 

Water2  1  Air1 

Air2 

Waterl 

Water2 

-18.48 

-30.89 

-18,99 

-24,34 

5.55 

30.97 

18.47 

i32.86 

14.83 

6  1-6 

5.93  1 

207.07 

8.35 

0 

-6.43 

1 

-4.86 

Waterl 


-8.06 


-9.0 


Water2 

Airl 

-7.89 

-2.02 

-12.36 

40.01 

82.41  453.86 


Air2 

■BH 

-2.62 

0.44 

40.57 

41.11 

87,65 

83.09 

133.52 

130.38 

181.17 

176.48 

226.61 

225.93 

273.93 

270.42 

320.05 

313.53 

365.32 

357.44 

407.83 

397.41 

449.79 

444.55 

Water2  Airl 


.,09  -9.55 


Water2 


-1.01 


36.10 


77.51 


8 

-27.06 

9 

-27.94 

10 

-30.84 

F-46 


CVP4 


Load  Condition  1a 


Air2  Waterl 


13.72  10.83 


10.00 


7.63  9.49 


5.19  10.26 


9 

21.33 

10 

30.68 

SG13 

Load  Condition  1b 


Load  Condition  1c 


Water2 

Airl  1 

11.33 

6.04 

76.35 

4.61 

195.71 

6.36 

303.48 

7.94 

423.75 

12.67 

524.38 

14.02 

630.23  ■ 

22.58 

736.41 

21.39 

942.27 

21.56 

1037.70 

Air2 

1  Waterl 

Airl  1 

Air2  1 

1  Waterl 

84.60 


201.64 


305.65 


413.98 


522.37 


627.90 


734.15 


840.20 


932.63 


1032.00 


82.85 


194.42 


297.03 


407.65 


511.24 


613.68 


713.04 


813.40 


907.95 


1013.97 


195.49 

189.04 

308.91 

306.87 

412.62 

410.00 

521.96 

515.78 

632.97 

618.34 

733.00 

723.28 

844.36 

823.59 

Water2 


-4.88 


102.40 


199.34 


1034.55  1026.82 


299.95 

291.78 

413.70 

398.71 

521.13 

509.14 

619.16 

607.35 

720.29 

708.49 

824.15 

805.16 

928.27 

899.50 

1022.51 

996.63 

CVP4 


Load  Condition  la 


SG14 

Load  Condition  1b 


Load  Condition  1c 


Air2 

Waterl 

-430.42 

-523.13 

-290.37 

-356.63 

-170.80 

-93.42 

-19.69 

145.69 

8 

-163.57 

9 

-199.78 

10 

Load  Condition  la 


SG15 


Load  Condition  1b 


Load  Condition  1c 


Air2  Waterl  Water2 


348.58 

326.03 

398.94 

372.82 

445.62 

414.20 

492.47 

465.85 

CVP4 


0 

-6.79 

1 

-5.23 

2 

-11.63 

5 

-33.46 

6 

-39.31 

7 

8 

-53.45 

9 

-57.59 

10 

-63.77 

Load  Condition  la  _ 

Airi  I  Waterl  I  Water2  I  Airl 


6.74  2.47 


69.51 


147,49 


223.99 


308.29 


382.79 


459.38 


535.97 


614.72 


687.88 


SG16 


Load  Condition  1b 


Air2  Waterl 


2.38  |13.62 


-34.23 


-42.70 


-46.62 


-55.60 


-63.34 


64.81  -67.93  -72.32  1759.18 


225.23 

196.86 

308.59 

258.59 

384.37 

328.57 

462.76 

394.10 

541.37 

460.65 

614.07 

525.29 

688.89 

588.56 

764.69 

653.34 

34.62 

29.46 

83.44 

79.40 

126.67 

120.86 

169.55 

163.88 

210.65 

204.45 

254.75 

244.50 

299.01 

286.54 

338.34 

325.22 

380.08 

365.68 

423.53 

407.98 

I  Air2 

123.29 

120.02 

191.24 

182.77 

263.01 

254.83 

329.84 

321.93 

393.73 

381.27 

459.76 

446.97 

523.49 

507.74 

588.25 

568.84 

CVP4 


Load  Condition  1a 


SG17 

Load  Condition  1b 


Load  Condition  1c 


CVP4 


Load  Condition  1a 


SG18 

Load  Condition  1b 


IH 

jr2_L 

Water2 

1  Airl  1 

_ Air2  1 

1  Waterl 

1  Water2  1 

1  Air1  I 

Load  Condition  1c 


5 

-123.24 

6 

-146.61 

7 

-171.37 

8 

-196.83 

9 

377.94 

246.73 

450.00 

291.84 

507.77 

335.12 

578.25 

379.72 

Water2 


878.74 


564,06 


192,86 


153.40 


CVP4 


Load  Condition  1a 


ir2 


0 

-19.99 

1 

-37.18 

SG19 

Load  Condition  1b 


Air2  Waterl 


-26.34 


9 

-314.36 

10 

-348.57 

Water2 

Airl 

-1.43 

-31.30 

77.54 

42.13 

174.99 

102.79 

254.14 

159.96 

348.54 

207.86 

437.29 

264.24 

522.51 

314.05 

614.05 

369.88 

697.89 

422.08 

782.86 

474.75 

862.06 

525.67 

Load  Condition  1c 


Air2  I  Waterl 


Water2 


CVP4 


Load  Condition  la 


SG20 

Load  Condition  1b 


Water2 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2  1 

-4.35 

-20.02 

BEim 

-36.20 

-8.82 

-30.45 

-5.10 

69.03 

73.31 

54.20 

68.97 

65.82 

71.65 

1-1.77  1160.46 

164.80 

139.38 

168.00 

150.82 

150.93 

-1.96 

246.39 

247.42 

229.63 

245.60 

235.69 

-10.64 

339.17 

335.73 

317.96 

336.43 

314.02 

315.49 

1-7.31  1420.88 

418.75 

399.98 

424.55 

396.59 

397.12 

506.01 

505.35 

478.35 

508.76 

475.22 

473.65 

ki3 _ 

588.11 

590.88 

559.66 

552.88 

Load  Condition  1c 


Waterl 


1-17.29  1 

1834.51  1 

1831.83  1 

1787.27  1 

1835.84  1 

1787.94 

786.50 

F-48 


CVP4 


Load  Condition  1a _  I _ 


Air2  Waterl  Water2  I  Airl 


-60.81 


88.50 


•49.86  1137.12 


-96.30 


-113.83 


1-131.33 


-142.73 


191.09 


234.02 


83.53 


-119.31  1325.92 


SG21 _ 

Load  Condition  lb  I 


Air2  Waterl  I  Water2  I  Airl 


65.14  1-108.11 


14.53  112.19 


92.17 

151.77 

lE^^HED 

6.28 

189.04 

172.08 

233.82 

217.73 

8.63 

1332.03 

304.43 

Load  Condition  1c 


60.95 

49.00 

95.04 

78.50 

-159.94  1-151.64 


467.38  317.05 


1158.58  1154.55 


187.88 


222.37  1197.71  1219.93 


250.35 


284.43  1258.23  1279.64 


1317.56  I287.59 


CVP4 


Load  Condition  la 


8 

9 

SG22 _ 

Load  Condition  lb  _ 

Air2  I  Waterl  I  Water2 


Load  Condition  1c  _ 

Air2  I  Waterl  1  Water2 


CVP4 


Load  Condition  la 


Water2  I  Airl 


SG23 _ _ _ 

Load  Condition  1b _ Load  Condition  1c 

Ahi  I  Waterl  I  Water2  Aiii  I  Aiii  I  Waterl 


-13.40 

-15.06 

5.34  1 

-7.78 

-31.25 

-43.10  1 

1-41.92 

HHII 

76.79 

176.27 

168.21  ! 

78.55 

44.56 

57.05 

EBBMl 

-136.57 


-2 


-278.99 


-344.66 


176.82  1162.62 


267.60  1 

1177.05  1 

1175.51  1 

1170.03 

-141.08 

1369.51  1 

1359.98  1 

1353.33 

5 

-174.20 

6 

-205.90 

455.27  292.11 


-274.66  1732.38 


825.07 


912.33 


639.87  1407.44 


1725.67  1710.44 


1810.45  1789.40  1818.04  1524.77 


1902.63  1884.74  1905.49  1581.10 


290.95 


352.62  1343.86  1355.74 


415.34 


469.37  1459.41  1474.43 


1527.97  1518.17  1534.39 


1587.14  I576.04  1594.85 


CVP4 


Airl 

Air2 

3.26 

1.36 

SG24 

'  idition  1b 


Waterl 


Load  Condition  1c 
Waterl 


-30.11 


-5.48  _ 

73.24  1 

267.40 

371.25 

-16.91 

460.18 

-22.81 

552.34 

735.00 

706.78 

817.37 

786.65 

909.89 

880.30 

499.95 

493.25 

505.47 

581.62 

577.69 

587.93 

664.07 

654.93 

669.53 

747.79 

735.21 

753.10 

ll^^niSEEOHi 

837.13 

F-49 


CVP4 


Load  Condition  1a 


-118.90 


-128.18 


I-140.12 


SG25 

Load  Condition  1b 


Water2 

Airl  i 

Air2 

Waterl 

-27.54 

-4.35  1 

-5.07 

-7.67 

-30.55 

216.04 

-45.53 

333.55 

575.58 

-100.49 

692.41 

924.08 

BESSHI 

1032.95 

338.78 

314.79 

458.99 

434.84 

576.34 

548.95 

693.60 

656.82 

918.39 


1028.76 

1134.73 


CVP4 


0 


1  1.25 


Load  Condition  la 


SG26 

Load  Condition  1b 


Water2 

Airl 

11.58 

-12.55 

6.86 

85.75 

-2.11 

194.50 

0.01 

299.93 

-2.08 

415.17 

2.97 

-2.17 

620.13 

6.42 

722.30 

0.87 

823.32 

0.74 

926.63 

Load  Condition  1c 


CVP4  ' 

Load  Step 


Load  Condition  la 

_  I  — — — 

r 


8  -8.2 


Water2 


-11.01 


SG27 

Load  Condition  1b 
o I  v\/  ■ 


Load  Condition  1c 


Water2 


CVP4 

Load  Step  Airl 
0  -12.87 


Load  Condition  la 
Air2  Waterl 
18.74  -20.26 


-8. 


-3.9 


3.21  -3.99 


Water2 

-24.28 


SG28 

Load  Condition  1b 
Air2  Waterl 
12.89  18.00 


53.57  56.49 


r 

-12.17 

\ _ 

-15.13 

) _ 

-16.62 

0 _ 

-13.65 

-20.54 

438.14 

-23.51 

485.50 

Water2 

Airl 

10.36 

-14.90 

42.06 

107.27 

90.15 

142.04 

133.11 

200.57 

173.78 

Load  Condition  1c 
Air2  Waterl 
11.25  i-18.29 


263.30  1 

249.60 

387.73 

350,66 

441.06 

397.23 

487.56 

437.24 

Water2 

-22.48 


42.64 


93.73 


132.90 


175.13 


216.57 


F-50 


CVP4 


Load  Ste 


0 


1 


2 


3 


Load  Condition  1a 


Air2  I  Waterl  I  Water2  I  Airl 


10  I-68.73 


1  Load  Condition  1  b 

Load  Condition  1c 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

11.67 

11.13 

8.56 

15.68 

4.28 

5.49 

-9.10 

-6.12 

59.53 

62.42 

58.75 

59.71 

49.88 

50.56 

41.51 

51.91 

109.64 

111.31 

104.22 

111.72 

91.15 

89.76 

89.25 

94.07 

159.86 

162.65 

156.56 

160.23 

135.81 

132.98 

131.52 

135.69 

218.77 

213.42 

211.95 

215.31 

176.42 

178.99 

177.84 

180.23 

267.90 

267.18 

265.30 

268.83 

223.67 

224.39 

223.10 

226.22 

321.78 

321.71 

317.56 

324.57 

268.96 

268.16 

265.58 

271.62 

374.99 

376.35 

370.48 

378.30 

313.62 

312.73 

313.29 

315.95 

430.75 

431.80 

423.27 

431.14 

357.60 

357.52 

355.56 

360.30 

484.71 

482.46 

475.09 

483.45 

401.51 

402.29 

399.26 

407.21 

537.89 

536.43 

527.40 

537.45 

447.90 

446.20 

442.56 

451.86 

CVP4 


Load  Ste 


0 


Load  Condition  1a 


Air2  I  Waterl 


I  Load  Condition  1b  I 

Air1 

Air2 

Waterl 

Water2 

2.91 

5.85 

6.85 

7.85 

37.46 

41.55 

40.40 

38.43 

76.37 

79.41 

73.85 

83.07 

116.65 

118.79 

111.38 

116.12 

158.55 

158.63 

150.35 

161.72 

197.14 

198.06 

188.20 

199.43 

236.87 

238.24 

224.54 

239.63 

275.75 

277.75 

261.83 

280.76 

315.12 

318.03 

300.10 

318.99 

354.60 

356.23 

335.74 

359.17 

393.06 

396.48 

375.02 

396.10 

i  Condition  1c 


Waterl 


CVP4 


Load  step  I  Air1 


0  -46.78 


Load  Condition  1a 


Water2 


-39.30 


1  Load  Condition  1b 

Load  Condition  1c  1 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

12.05 

14.17 

4.15 

14.38 

2.40 

1.93 

-5.27 

-1.15 

40.68 

38.08 

39.35 

43.53 

29.21 

43.46 

32.53 

40.74 

79.61 

70.01 

70.14 

59.31 

55.13 

61.23 

52.15 

60.62 

103.50 

102.91 

98.52 

99.90 

76.77 

81.82 

75.17 

78.71 

140.54 

130.63 

130.22 

128.74 

107.31 

103.97 

100.46 

105.43 

171.49 

161.00 

164.59 

154.34 

126.04 

126.99 

126.12 

128.08 

205.16 

192.02 

195.92 

192.67 

153.31 

154.96 

150.02 

155.81 

243.09 

226.25 

224.80 

217.49 

180.02 

182.52 

177.59 

179.62 

271.04 

256.49 

262.12 

267.84 

204.71 

206.12 

204.62 

207.68 

311.80 

291.54 

294.05 

289.03 

233.12 

234.57 

228.82 

234.59 

347.00 

333.05 

327.30 

318.19 

258.56 

263.16 

248.51 

260.59 

CVP4 


Load  Ste 


0 


Load  Condition  la 


1  Air2  1 

Waterl 

-124.32 

17.95 

23.58 

122.99 

125.05 

220.37 

226.99 

312.25 

325.71 

396.68 

405.36 

478.61 

483.20 

552.67 

564.01 

627.54 

644.33 

697.47 

718.28 

772.07 

792.78 

SG32T 


Load  Condition  1b 


Load  Condition  1c 


Air2  I  Waterl  Water2 


F-51 


SG32-45 

CVP4 

Load  Condition  la 

Load  Condition  1b 

Load  Condition  1c  I 

Load  Step 

Air1 

Air2 

Waterl 

Water2 

Air1 

Air2 

Water! 

Water2 

Airl 

Air2 

Waterl 

Water2  1 

0 

-78.40 

-88.54 

-80.82 

BSH 

-3,18 

6.48 

12.56 

-96.41 

ESmEBM] 

1 

-9.18 

1.69 

10.25 

-7.47 

24.88 

29.32 

41.17 

35.17 

20.22 

16.69 

20.60 

14.41 

2 

61.00 

66.83 

63.88 

70.95  - 

63.01 

77.05 

68.09 

98.06 

120.72 

112.14 

117.92 

116.25 

3 

122.83 

119.83 

123.74 

115.93 

109.76 

116.88 

107.02 

114.63 

211.22 

205.58 

201.93 

213.29 

4 

171.61 

181.21 

179.79 

177.61 

165.24 

158.93 

153.07 

175.26 

288.57 

293.21 

288.53 

292.98 

5 

216.25 

223.95 

224.02 

197.20 

203.47 

187.32 

210.48 

367.45 

361.98 

370.71 

374.66 

6 

258.78  ! 

272.43 

270.54 

239.79 

245.55 

226.50 

252.09 

441.18 

437.35 

437.06 

447.97 

7 

305.63  i 

315.21 

314.75 

315.23 

279.09 

287.40  ! 

259.23 

303.06 

511.51 

509.54 

513.71 

523.37 

8 

346.02 

355.70 

360.34 

354.23 

320.63 

330.35  I 

297.47 

316,60 

583.26 

580.29 

576.99 

592.34 

9 

380.32 

395.82 

396.89 

392.81 

355.35 

361.78 

334.04 

371.70 

648.61 

645.76 

663.67 

10  1 

425.30 

434.40 

436.13 

426.01 

390.22 

396.44 

373.03 

421.15 

713.17 

712.03 

730.26 

CVP4 


Load  Ste 


0 


SG32L 

Load  Condition  la 

Load  Condition  1b 

Load  Condition  1c  I 

Airl 

Air2 

Waterl 

Water2 

Airl 

Air2 

Waterl 

Water2 

Air1 

Air2 

Waterl 

Water2  1 

-33.74 

BSEHI 

-39.29 

-15.47 

-7.91 

10.95 

-56.00 

E— 

-11.75 

-12.77 

72.05 

73.85 

81.81 

50.79 

57.19 

40.05 

52.04 

-2.13 

3.39 

-4.27 

-6.57 

165.69 

174.51 

156.51 

181,18 

146.43 

142.18 

133.23 

146.65 

11.81 

9.86 

6.56 

3.80 

255.52 

258.12 

241.33 

235.34 

218,72 

17.43 

22.82 

10.71 

13.29 

354.56 

349.87 

353.90 

325.04 

329.75 

314.00 

328.99 

21.52 

28.78 

21.63 

22.81 

439.42 

441.32 

412.36 

415.79 

403.75 

416.23 

25.75 

31.02 

29.82 

26.77 

528.68 

532.86 

495.22 

494.48 

478.48 

499.51 

32.18  ' 

39.94 

31.63 

34.77 

615.18 

619.59 

622.59 

578.67 

575,99 

557.21 

579.77 

32.56 

42.31 

36.24 

33.79 

705.65 

709.09 

672.15 

706.39 

657.60 

654.99  i 

631.14 

658.76 

39.85 

49.11 

34.01 

788.03 

789.12 

751.47 

789.98 

735.50 

735.50 

702.89 

738.93 

41.53 

46.36 

29.59 

870.46 

870.06 

838.29 

877.82 

814.17 

813.32 

773.78 

818.51 

CVP4 


Air1 


0  I-84.67 


Load  Condition  la 


Air2  Waterl 


Water2  Air1 


-96.00  24.74 


22.35  -31.59 


SG33T 


Load  Condition  1b 


Air2  Water! 


123.97  129.38 


Water2 


21.28 


-32.59 


Load  Condition  1c 


Air2  Water! 


CVP4 


Load  Ste 


0 


Load  Condition  1a 


Air2  I  Waterl 


SG33-45 


Load  Condition  1b 


Load  Condition  1c 


Air2  Waterl  Water2 


8.62  1-90.55  1-92.85 


CVP4 


Load  Ste 


Load  Condition  1a 


SG33L 

Load  Condition  1  b 


Load  Condition  1c 


CVP4 


Load  Ste 


0 


1  Condition  la 


2  Waterl 


1.18 


171.06 


I  138.66 


i  216.46 


^  296.71 


1  367.16 


I  438.39 


I  514.22 


;  591.92 


I  664.17 


i  727.59 


Water2 


11.41 


72.75 


149.64 


223.73 


302.64 


379.27 


455.49 


529.13 


604.44 


679.98 


753.74 


SG34T 


Load  Condition  1  b 


I  Condition  1c 


2  Waterl 


20.24 


149.04 


93.74 


i  141.31 


187.47 


238.05 


l  279.69 


;  327.20 


'  374.16 


!  420.66 


1  473.08 


Water2 


10.02 


42.16 


85.33 


139.70 


184.28 


233.22 


277.72 


327.73 


371.35 


417.73 


464.11 


CVP4 


Load  Steo  Airl 


0  2.30 


Load  Condition  la 


Waterl 


19.46 


43.78 


66.78 


104.61 


139.72 


Water2 


14.29 


33.40 


67.18 


102.43 


131.20 


172.18 


199.67 


235.47 


268.32 


303.57 


336.74 


SG34-45 


Load  Condition  1b 


Air2  Waterl 


Water2 


1.84 


25.03 


56.74 


63.61 


92.03 


114.28 


125.39 


162.30 


170.49 


202.80 


220.92 


Load  Condition  1c 


Air2  Waterl 


Water2 


6.06 


46.09 


102.51 


163.70 


220.34 


277.68 


332.56 


387.48 


441.52 


495.71 


551.31 


CVP4 


Load  Condition  1  a 


Air2  I  Waterl  Water2  I  Airl 


SG34L 


Load  Condition  1b 


93.13  740.32 


103.41  831.23 


916.48 


Water2 

Airl 

2.14 

-16.22 

83.47 

72.74 

184.88 

152.21 

271.04 

234.34 

368.68 

311.00 

464. 87 

392.11 

556.94 

469.64 

650.75 

550.74 

741.65 

627.50 

830.14 

702.81 

917.45 

781.07 

Load  Condition  1c 


Air2 


-4.64 


77.87  65.18 


Waterl  Water2 


39.28 


74.63 


155.44 


230.59 


312.29  300.26  310.14 


392.64  377.37  389.26 


468.60  452.58  466.66 


547.84  530.71 


778.57  1744.58 


CVP4 


Load  Step 
0 


1 


Load  Condition  1a 


Air2  Waterl  I  Water2 
21.99  -48.20 


0.41  66,13 


41.98  136.97 


109.86  211.21 


174.82  286.43 


;46.47  350.67 


15.73  415.83 


SG35T 

Load  Condition  1b 


CVP4 


3  94.31 


123.24 


149.66 


-83.78 


9  -89.46 


10  -100.51 


-156.15 


Air2 

-1.89 

23,92 

-10.47 

-67,56 

-62,60 

-90.31 

-85.96 

-112.47 

-106.01 

-135.94 

-127.37 

-159.25 

-150.50 

Water2 


6,97 


-31.12 


Air2 

Waterl 

Water2 

-26.63 

-25,82 

-74.31 

35.62 

43.44 

22.02 

90.34 

99.61 

84.39 

131,67 

138.64 

131.41 

170,66 

177.27 

169.19 

208.22 

222.71 

212,34 

254.85 

257.11 

250.57 

298.76 

305.53 

300.04 

341.62 

351.62 

339.58 

381.86 

397.81 

383.89 

428.87 

427.50 

Load  Condition  la 


Air2  Waten 


62.98 


93.42  104.94 


1115.97  137.25 


157.17  168.92 


179.38  194.52 


Water2  Airl 


-7.19  10.21 


33,52 


60.54 


Load  Condition  la 


734.27 


-104.80  824.21 


-118.12  909.04 


SG35-45 

Load  Condition  1b 


Air2  Waterl 


13.31  -7.99 


203.42  201.50 


227.37  228.56 


258.62  252.73 


SG35L 


Load  Condition  1b 


Water2 

Airl 

-4,81 

-30.37 

23.29 

43.43 

79.34 

110.17 

80,04 

161.21 

126.38 

213.35 

152.29 

272,78 

168.62 

328.82 

218.64 

381.31 

1292.81  1539.02 


Air2 

Waterl 

Water2 

-11.24 

-25.25 

1.57 

86.33 

67.91 

82.76 

180.73 

157.02 

184.90 

269.06 

253.34 

268.92 

364.31 

349.16 

366.91 

454.41 

439.75 

461.58 

547.02 

525.52 

552.88 

639.08 

613.55 

732.59 

698.90 

818.84 

781.13 

824.87 

903.23 

865.91 

911,38 

Air2 

Waterl 

-31.10 

-15,26 

33.46 

49.00 

117.42 

214.44 

220.72 

271.91 

276.22 

1380.38 

374.33  1 

Water2 


-51,50 


33.79 


101.54 


158.50 


212.11 


266.74 


317.90 


372.44 


227.70 


309.30  298.57  306.83 


385.71 


462.49 


538.01 


617.42  602.27  612.47 


SG36T 


CVP4 

Load  Ste 


0 


1 


2 


Load  Condition  la 


-72.32 

-77.95 

31.07 

31.50 

123.82 

120.39 

214.28 

214.60 

299.90 

305.79 

381.33 

381.28 

459.29 

454.90 

531.83 

532.30 

Water2 

Airl 

Air2 

Waterl 

-63.07 

-9.95 

-11.33 

-7.24 

36.23 

-47.37 

-49.42 

-46.22 

-95.53 

-93.14 

220.97 

-137.85 

BBESii 

-138.01 

307.97 

-191.25 

-190.48 

-188.15 

389.83 

-236.24 

-239.90 

-236.23 

468.56 

-284.95 

-288.94 

-281.39 

542.27 

-332.69 

-338.27 

-328.70 

617.65 

-379.94 

-387.34 

-375.14 

691.50 

-425.14 

-429.81 

-421.89 

762.14 

-469.51 

-474.57 

-467.03 

Water2 


-15.07 


-50.26 


-72.04 


-141.68 


-176.22 


-230.26 


-285.96 


Load  Condition  1c 
Air2  1  Waterl 


F-54 


CVP4 


Load  Ste 


0 


Load  Condition  1a 


SG36-45 


Load  Condition  1b 


Load  Condition  1c 


8 

277.33 

271.25 

268.24 

9 

309.33 

301.61 

298.56 

10 

336.84 

331.94 

318.81 

CVP4 


Load  Condition  1  a 


Waterl 


8.86 


6.88 


-7.11 


-4.51 


-8.61 


1.20  U.32 


6  -2.6 


6  -9. 


3.18  -9.68 


Water2 


3.25 


SG36L 


Load  Condition  1b 


Load  Condition  1c 


-13.97 

300.22 

-19.60 

422.04 

-14.67 

523.03 

-20.90 

628.18 

-18.02 

731.05 

-27.94 

836.83 

-33.57 

936.01 

839.96 


934.90 


1030.15 


812.02 


907.80 


I1003.81 


CVP4 


Load  Condition  la 


Air2  Waterl 


1.39  -4.35 


55.30  60.84 


96.18  100.03 


Water2 


7.61 


59.43 


113.79 


145.46 


182.04 


225.38 


269.03 


312.16 


362.72 


413.36 


462.82 


SG37T 


Load  Condition  1b 


Air2  Waterl 


Load  Condition  1c 


Water2  Airl 


-4.90 


-42.62  26.85 


-39.87  47.79 


-144.88 

-143.92 

-174.05 

-172.98 

-203.38 

-202.23 

Water2 


-33.94 


9.46 


39.81 


52.22 


59.11 


CVP4 


Load  Ste 


0 


SG37-45 


Air2 

Waterl 

-1.68 

-7.97 

26.14 

18.88 

44.09 

37.98 

52.91 

57.80 

57.67 

92.10 

106.92 

117.21 

Water2 


-44.12  1-36.93 


0.84 


-3.74  121.12 


-24.21  16.63 


65.74  44.25 


-77.02  49.36 


I17.83  146.97 


99.86 


CVP4 


Load  Condition  1a 


Air2  Waterl  Water2 


SG37L 

Load  Condition  1b 


Air2  Waterl 


Load  Condition  1c 


Waterl 


61.98 


93.77 


158.60 


227.54 


305.36 


377.18 


483.21 


36.11  563.92 


Water2 


-24.15 


80.55 


163.43 


230.38 


303.86 


376.51 


CVP4 


Load  Condition  1  a 


SG38T 

Load  Condition  1b 


-0.23 

14.02 

-32.14 

-25.16 

-65.35 


-98.78 


-135.62 


-172.59 


-205.02 


-239.34 


-273.14 


-301.27 


i -339.93 


Water2  Airl 


-41.85 


24.85 


Load  Condition  1c 


Air2  Waterl 


46.33  -46.78 


20.08 


Water2 


-67.28 


13.53 


79.27 


146.52 


CVP4 


Load  Condition  1a 


SG38-45 

Load  Condition  1b 


9 

315.34 

10 

350.31 

CVP4 


Load  Condition  la 


Waterl 


Air2 

Waterl 

5.53 

21.58 

36.55 

69.78 

99.85 

104.42 

187.76 

204.20 

218.57 

240.93 

247.13 

272.11 

283.79 

294.70 

326.01 

339.76 

Water2 


-15.14 


-31.26 


SG38L 

Load  Condition  1b 
Air2  I  Waterl 


10.60  -18.00 


10.93  73.46 


83.41  168.09 


179.74  265.60 


173.00  363.72 


i67.23  457.92 


-76.16 


-89.20 


-97.35 


-107.51 


Water2 

Air1 

-6.06 

-18.14 

28.88 

55.80 

69.54 

135.59 

129.41 

279.86 

157.75 

351.44 

185.95 

423.04 

251.02 

565.64 

285.62 

630.83 

315.55 

700.24 

Water2 

Airl 

-1.35 

-25.51 

83.51 

64.60 

186.88 

152.48 

276.66 

239.91 

376.85 

313.42 

471.22 

399.08 

566.74 

480.13 

661.98 

558.13 

751.24 

843.69 

936.98 

794.50 

Air2 

-19.87 

-44.73 

67.67 

45.55 

138.98 

131.60 

208.57 

193.17 

280.14 

300.36 

353.40 

374.89 

423.64 

442.95 

492.15 

509.04 

563.59 

582.82 

1701.61  1 

[715.22  1 

Water2 


45.63 


59.45 


137.82 


209.33 


280.48 


349.93 


419.43 


F-56 


CVP4 


Load  Ste 


0 


Load  Condition  1a 


SG39T 

Load  Condition  1b 


Load  Condition  1c 


CVP4 


Load  Steo  Airl 


Load  Condition  la 


Air2  Waterl 


9  386.20 


10  422.21 


SG39-45 


Load  Condition  1b 


Air2  Waterl 


Water2 


9.03 


39.41 


295.58 

295.53 

295.47 

343.92 

344.47 

348.50 

390.44 

393.42 

392.37 

437.45 

1478.60 

484.61 

481.03 

Load  Condition  1c 


Air2  Waterl  Water2 


93.16 

129.01 

102.27 

209.64 

152.62 

278.29 

181.23 

362.25 

208.58 

436.09 

260.57 

503.23 

270.78 

576.85 

326.38 

639.80 

362.79 

706.65 

CVP4 


Load  Ste 


0 


Load  Condition  la 


SG39L 

Load  Condition  1  b 


8 

1.27 

9 

6.23 

10 

2.66 

Water2 

Air1 

11.77 

-30.52 

84.16 

62.29 

1 EBSSH  EEElSSm 

253.00 

233.30 

344.00 

310.49 

430.80 

396.26 

603.93 

554.46 

686.55 

630.64 

770.95 

704.50 

856.09 

783.76 

Load  Condition  1c _ 


Air2  Waterl  Water2 


SG40T 


Load  Steo 

Airl 

0 

41.77 

1 

74.45 

2 

110.43 

3 

140.75 

5  217.62 


6  262.72 


7  303.99 


8  352.89 


Load  Condition  la 


Air2 

Waterl 

-12.22 

4.65 

-27.20 

-16.17 

Load  Condition  1  c 


Air2  Waterl 


-96.74 

195.03 

-121.83 

228.29 

Water2 


5.55 


36.04 


68.36 


89.18 


113.48 


139.58 


164.25 


F-57 


CVP4 

SG40-45 

Load  Condition  la 

Load  Condition  lb 

Load  Condition  1c 

Load  Steo 

Airl 

Water2 

Airl 

Air2 

Waterl 

Airl 

Water2 

0 

39.39 

22.56 

7.79 

27.45 

EESHi 

BEEHi 

99H 

WBStM 

1 

msam 

BIKIIIII 

50.89 

42.11 

i^^sjUUi 

2 

51.21 

55.28 

85.22 

^91 

78.96 

85.56 

124.44 

3 

50.44 

48.42 

115.91 

116.85 

115.52 

163,52 

161.56 

165.17 

4 

59.43 

52.44 

59.38 

^EHi 

152.82 

149.54 

148.37 

158.81 

208,78 

213.41 

212.17 

213,78 

5 

68.38 

71.44 

67.79 

76.65 

193.55 

186.23 

191.67 

190.25 

269,06 

265.66 

262.62 

264.36 

6 

ulEEHii 

76.74 

222.24 

228.20 

224.96 

322.74 

314,62 

7 

85.87 

102.77 

266.11 

260.81 

270.58 

271.54 

374.79 

372.71 

356.13 

370.13 

8 

123.24 

303,35 

293.17 

308.63 

427.70 

414.04 

425,29 

9 

EESflH 

123.51 

130.08 

14461 

345.33 

334.46 

333.99 

345.20 

485.48 

479,49 

473.05 

478.86 

10 

166.16 

385.41 

382.44 

383.87 

538.04 

531.32 

538,28 

CVP4 

SG40L 

Load  Condition  la 

Load  Condition  1b 

Load  Condition  1c 

Air2 

Waterl 

Water2 

Airl 

Air2 

Water2 

Airl 

Water2 

0 

36.89 

47.36 

32.50 

34.75 

16.33 

11.27 

15.57 

20.00 

43.89 

RiliEiiH 

22.18 

35.68 

1 

16.25 

17.04 

-0.01 

14.29 

89.22 

87.93 

88.13 

96.14 

76.62 

94.50 

2 

-12.07 

170.02 

158.05 

147.81 

144,21 

153.49 

3 

250.39 

240.87 

247.78 

207.75 

204.64 

4 

-70.84 

338.57 

332.20 

326,10 

334.91 

265.45 

267.64 

260.76 

269.14 

5 

-94.45 

-84.71 

-82.96 

416.21 

415.09 

408.12 

417.52 

334,13 

333,22 

324,73 

333.23 

6 

-109.92 

498.97 

502.46 

400.22 

399.13 

389,00 

399.94 

7 

-126.96 

-123.08 

585.77 

468.71 

467.49 

456.23 

465.30 

8 

-143.20 

-135.12 

668,44 

650.64 

533.44 

519.80 

533.07 

9 

-149.59 

748.46 

729.49 

750.80 

604.05 

603.45 

10 

BI^EH 

B^RS 

830.87 

811.52 

832.93 

675.05 

674  76 

F-58 


APPENDIX  G— FATIGUE  CRACK  GROWTH  DATA 

SUMMARY. 

The  fatigue  crack  growth  was  measured  during  the  constant-amplitude  loading,  defined  by  load 
conditions,  are  defined  in  table  G-1.  The  loading  rate  was  0,2  Hz  at  an  R  ratio  (minimum  load  to 
maximum  load)  of  0.1.  The  growth  of  the  lead  crack  and  the  multiple  cracks  was  monitored  and 
recorded.  All  the  fatigue  crack  growth  data  are  provided  in  the  tables  in  this  appendix. 


For  panels  CVPl  and  CVP2,  the  lead  crack  growth  data  are  provided  in  table  G-2.  The  crack  tip 
positions  measured  from  the  central  frame  on  the  right-  and  left-hand  sides  of  CVP2  are  given  in 
tables  G-3  and  G-4,  respectively.  For  panels  CVP3  and  CVP4,  the  lead  crack  growth  data  are 
provided  in  table  G-5.  The  crack  tip  positions  measured  from  the  central  frame  on  the  right-  and 
left-hand  sides  of  CVP4  are  given  in  tables  G-6  and  G-7,  respectively. 

TABLE  G-1.  FATIGUE  LOADING  CONDITIONS  OF  PANELS 


Panel 

Maximum  Load 

Pressure  (psi) 

Hoop  (lb  ./in) 

Frame  (Ib./in) 

Long.  (lb./in) 

CVPl 

10.1 

554.6 

111.9 

333.3 

CVP2 

10.1 

554.6 

111.9 

333.3 

CVP3 

8.8 

483.2 

97.6 

875.7 

CVP4 

8.8 

483.2 

97.6 

875.7 

G-1 


TABLE  G-2.  LEAD  CRACK  GROWTH  IN  PANELS  CVPl  AND  CVP2 


CVPl 

CVP2  (Multiple  Cracks) 

Cycles 

a,  right  (in) 

a,  left  (in) 

Cycle 

a,  right  (in) 

a,  left  (in) 

0 

3.503 

3.540 

50 

3.528 

3.514 

645 

3.522 

3.559 

85 

3.528 

3.535 

700 

3.525 

3.562 

200 

3.563 

3.554 

750 

3.541 

3.576 

205 

3.567 

3.554 

3.541 

3.578 

303 

3.577 

3.556 

3.547 

3.583 

mm 

3.581 

3.562 

1000 

3.563 

3.589 

3.588 

3.562 

1200 

3.558 

3.607 

mm 

3.598 

3.566 

3.577 

3.617 

801 

3.583 

1400 

3.590 

3.635 

3.637 

3.608 

1503 

3.610 

3.656 

— 

3.638 

3.607 

1600 

3.628 

3.656 

3.640 

3.617 

1750 

3.628 

3.693 

3.653 

3.632 

mmm 

3.645 

3.717 

3.668 

3.646 

2100 

3.672 

3.752 

1817 

3.696 

3.678 

2300 

3.711 

3.818 

2000 

3.734 

3.705 

2500 

3.759 

3.871 

2200 

3.799 

3,750 

2750 

3.785 

3.947 

2400 

3.840 

3.778 

3000 

3.829 

4.000 

2500 

3.872 

3.814 

3250 

3.905 

4.131 

2600 

3.917 

3.843 

3457 

3.995 

4.326 

2800 

4.016 

3.912 

Mil 

4.016 

4.378 

2852 

4.092 

3.929 

3477 

4.016 

4.397 

2884 

4.196 

3.952 

3477 

4.016 

4.653 

2888 

4.725 

3.956 

3550 

4.048 

4.653 

2900 

4.740 

3.962 

3650 

4.103 

4.653 

2950 

4.758 

4.011 

3750 

4.183 

4.653 

3000 

4.784 

4.076 

3850 

4.257 

4.653 

3020 

4.791 

4.123 

3890 

4.325 

4.653 

3024 

4.791 

4.691 

3909 

4.359 

4.653 

3102 

4.827 

4.751 

3914 

4.387 

4.653 

3201 

4.869 

4.808 

3914 

4.638 

4.653 

3300 

4.928 

4.861 

4000 

4.638 

4.653 

3400 

4.988 

4.936 

4100 

4.638 

4.653 

3500 

5.059 

4.988 

4200 

4.638 

4.653 

3600 

5.130 

5.061 

4300 

4.638 

4.653 

3700 

5.224 

5.154 

4400 

4.638 

4.674 

3800 

5.303 

5.249 

4500 

4.638 

4.735 

3900 

5.491 

5.385 

4550 

4.638 

4.762 

3940 

5.640 

5.484 

4600 

4.638 

4.792 

3945 

5.671 

5.496 

4700 

4.638 

4.840 

3950 

5.703 

5.517 

4800 

4.638 

4.895 

3958 

6.226 

5.559 

G-2 


TABLE  G-2.  LEAD  CRACK  GROWTH  IN  PANELS  CVPl  AND  CVP2  (Continued) 


CVPl 


Cycles 


CVP2  (Multit 


a,  left  (in) 

Cycle 

4.912 

3970 

4.957 

3977 

5.041 

4001 

5.115 

4025 

5.225 

4050 

5.305 

4110 

5.408 

4175 

5.528 

4250 

5.696 

4283 

5.792 

4290 

5.850 

4305 

5.914 

4312 

6.167 

4325 

6.167 

4337 

6.167 

4349 

6.167 

4351 

6.167 

4354 

6.167 

4360 

6.167 

4400 

6.167 

4450 

6.185 

4470 

6.258 

4475 

6.351 

4484 

6.429 

4500 

6.549 

4504 

6.655 

4509 

6.808 

1  4515 

6.995 

4517 

7.102 

4519 

7.267 

4520 

7.410 

4530 

7.652 

4540 

7.652 

4550 

7.652 

4560 

7.652 

4566 

7.652 

4568 

7.652 

4570 

7.652 

4575 

7.652 

4580 

7.696 

4585 

7.780 

4590 

8.122 

4595 

6.255 


6.268 


6.304 


6.336 


6.378 


6.458 


6.543 


6.667 


6.715 


6.736 


6.792 


6.821 


6.878 


6.908 


6.999 


7.021 


7.787 


7.821 


7.887 


8.010 


8.040 


8.056 


8. 


8. 


8.202 


8.279 


8.350 


8.382 


8.428 


9.315 


9.412 


9.513 


9.644 


9.760 


9.890 


10.839 


10.903 


10.947 


11.032 


11.114 


11.202 


12.315 


12.397 


>le  Cracks) 


a,  left  (in) 


6.188 


10.821 


10.896 


10.982 


11.050 


11.134 


11.290 


12.288 


TABLE  G-2.  LEAD  CRACK  GROWTH  IN  PANELS  CVPl  AND  CVP2  (Continued) 


CVPl 

Cycles 

a,  right  (in) 

a,  left  (in) 

6760 

8.565 

8.462 

6785 

8.799 

8.769 

6795 

8.902 

8.920 

6795 

9.178 

9.167 

6800 

9.178 

9.167 

6825 

9.178 

9.167 

6850 

9.178 

9.167 

6875 

9.178 

9.167 

6900 

9.178 

9.167 

6925 

9.178 

9.167 

6950 

9.178 

9.167 

6975 

9.204 

9.213 

7000 

9.302 

9.351 

7050 

9.598 

9.745 

7101 

10.256 

10.418 

7107 

10.387 

10.416 

7107 

10.387 

10.416 

7111 

10.405 

10.660 

7111 

10.654 

10.660 

7120 

10.654 

10.660 

7158 

10.718 

10.829 

7175 

10.937 

11.181 

7200 

11.414 

11.577 

7207 

11.622 

11.746 

7213 

11.829 

11.917 

7213 

11.829 

12.170 

7221 

11.923 

12.170 

7221 

12.215 

12.170 

7230 

12.215 

12.170 

7240 

12.215 

12.170 

7242 

12.215 

12.216 

7268 

12.267 

12.796 
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TABLE  G-3.  RIGHT  CRACK  TIP  POSITION  FOR  CVP2 


(N  <N 

(N  ri  ri 


psi  rS)  o  d 


m  m 
H 

^  <N  <S 


00  00 

^ 

^  CN  (N 

.£P  d  d 


«  OC  =0 


oooooooooooooooooGoooooooooooooooooooooooooooooo 


VO'OVOVCVOVOI'SO'OVO 


'=^®  '=’M=>o  oooo 


m  fo  ro 
<N  (N  <N  <S 

d  d  d  d 


00  00  00 
tt  ^  ^ 

<N  (NJ  CN 

o^  o^  o^ 


fn<^fnforofOr<^fnm  rr) 
fN<Njrvj<N<N(Nrics<N<s 

dddddddd 


00  I  OO  00  00 

Tf  Tt  Tt 

(S  (N  <N 


VO'OVO'sOVO'OVO'sO 

vOVOVOVO'O'sO'O'O 

odododododododod 


vOVO'OVOVOVOVO'OVOdvOVO 

dddddddddddd 


«n  m  m 
00  00  00 
rs|  <N  CN 


VO  VO  VO 
r4  CN  CN 
(M  rq  (S 


<n  m  m 
00  00  00 
r<  «s  CN 


VO  VO  'O 
<N  <M  <N 
CN  rs| 


OOOOOOOOOOOOOOOOOOOOOOOOOOOO 

^nin^otninddddddddd 


cornf^rorornfnrofofofnf^irommmcnmforo 


oooocnr-r-^-ioooo 

<N<NVOVOl^OOOOOV 

«o«nu->inininmv-i 

<^<^fomrofn<^co 


00  o  m  00  VO 

CO  in  VO  ov 

VO  VO  VO  VO  VO 

fo  m  m  CO  fd 


o  rj 

I  ^ 

00  00  CN 


ou-»coooo^SIQ222^^®^®®o<^'^oooooo'^<s 

oooooooS2SSSl^SS2®®®'^®°®®®''^OfNSo 

rs<Sro'<!t<rjvooo®^^^'^®°®f^'^‘^voooooooooav^ooo»-^ 
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TABLE  G-3.  RIGHT  CRACK  TIP  POSITION  FOR  CVP2  (Continued) 


TABLE  G-3.  RIGHT  CRACK  TIP  POSITION  FOR  CVP2  (Continued) 


Rivet  8R 

Right  Tip 

12.219 

12.219 

12.219 

12,219 

12.219 

12.219 

12.219 

6\VZ\ 

12.219 

12.219 

12.219 

12.219 

12.219 

12.219 

12.219 

12.219 

6\ZZ\ 

12.219 

12.219 

ON 

<N 

CN 

12.219 

12,219 

12.219 

12.316 

12.398 

Left  Tip 

11.843 

11.843 

11.843 

11.843 

11.843 

11.843 

11.843 

11.843 

11,843 

11.843 

00 

00 

00 

11.843 

00 

11.843 

11,843 

00 

11.843 

00 

11.843 

00 

11.843 

11.843 

Rivet  7R 

Right  T  ip 

10.761 

10.761 

10.761 

d 

10.761 

10.761 

10.761 

10,761 

I9r0l 

10.761 

10.761 

10.761 

10.761 

10.761 

10.761 

10,761 

10.761 

10.839 

10.903 

10.948 

11.032 

11.114 

zorii 

Left  Tip 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.273 

10.227 

1 

1 

1 

1 

1 

1 

1 

Rivet  6R 

Right  Tip 

9.248 

9.248 

9.248 

9.248 

9,248 

9.248 

9.248 

9.248 

9.248 

9.248 

9.248 

9.315 

9.413 

9.513 

9.644 

9.760 

068*6 

1 

1 

1 

1 

1 

1 

1 

1 

Left  Tip 

8.766 

8.766 

8-766 

8.766 

8,762 

8.756 

8.745 

8.735 

8.714 

8.712 

8.653 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Rivet  5R 

Right  Tip 

7.887 

o 

o 

00 

8.040 

VO 

>n 

o 

00 

00 

q 

00 

8.174 

8.202 

8.279 

8.350 

8.382 

8.428 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Left  Tip 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Right  Tip 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Left  Tip 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ro 

Right  Tip 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

> 

5 

Left  Tip 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Lead  Crack 
Right  (in) 

1 

1 

1 

1 

1 

1 

II 

1 

1 

1 

1 

1 

1 

1 

Cycle 

4400 

4450 

4470 

4475 

4484 

4500 

4504 

4509 

4515 

4517 

4519 

4520 

4530 

4540 

4550 

4560 

4566 

4568 

4570 

4575 

4580 

4585 

4590 

4595 

4597 
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TABLE  G-4.  LEFT  CRACK  TIP  POSITION  FOR  CVP2 


^VO'O^^'sOVOvOVO'sO^^vO'OVO'OVOVOVOVO'sO'O^vOVOVO'O 

V>>H  V-H  »— <  ^  1—4  *— 4  »— 4  *— 4  *—4  »— 4  v— 4  ^  ^  1>i^  l-M  ^  1—4  <— 4  1—4  *—4  1—4  —4  1—4  1—4  ^ 

^r4«NfNCN<NtNCN<N<N(NCN<NfN(Nr4rMtN(N(N(N<N(NrMCN  <N<N 


•'^r"fNfNrvI(N(N(NrN(N(N<N(NCN(NfM(N(N(N(N«N(N<N(N(NeN<N(N 

pLt^0s0\0\0s0\0\0s0\C^0\0s0s0\0^0\0s0^O0\0\<y\Cs0\0\0\0^ 


VsO'OVO'sO^'sOVO'OVO^VO'OVO^'sD'O 

ooooooooooooodoo 


'-^r  «r>>n‘ri»n<r>»r>*o»r)‘n>n»n»n»nw^w^»n 

e4^Tl-Tj-T}-Tt'^Tj-'«t'^'^TrTj-rfTl-TtTtT}- 
^<NfStN(N(N<N(N(Nr4(N(N(NtN<N(NCN 

§222222222222222*^ 


r'^vov0'0vov0*0'0^0^^0'0'0vci's0v0'0'>0v0^v0^^^v0v0^'0’0vo^0 
HoOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
(j^(NrN|<NCN(N(N(N(NfNr4fN(N(N(N<N(N(N(NtN(N<NfN(N(N<N(NtNr4(NfN 
^  DO^O^O^O^O^C^C^O^O^O^C^O^C^^^C^^O^C^O^C^O^C^C^^C^^O^C^O^O^O^C^ 

(yO  kJ 

■♦-*  - - — -  '  -  ■'" — - "  '  . . ■■■^'  '  . .  "" 

w  1-1 

‘^^^Tt-TtTtTtTj-TfTj-TfTtTtrfrfrfTtTj-TtTfTj-TtTt’TfTj-Tj-TrTj-TtrtTt-TtrJ- 

t4)ododododododododododooodooododododo6ooodododododooodooododod 

5 

tx 

•^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
1/-^  kJ 


p  fN  (N  r4  tN  (N  r4  rvi  r4  CN  CN  fN  (N  r4  <N  «N  r4  (N  (N  r4  (N  (N  (N  <N  <N  <N  <N  M  <N  <N 

ro  fo 


^(NeNrSfNrNr4<NfNCN(NfNCNf^(N<Nr4r4<N<N(N<N<N(Nr4r4<N<N<Nr4<N 


'■^oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

Hqooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

^vdd'sDvd'O'sd'dvod'sd'd’dvdvdvoddvd'd'ddddvovcddvd 


j:2H<N(N(NfN(NCNrNfNeN(NfN(N<NfSCN<N(Nr4fN(N<N<N(N(NfN(Nr^<N(NC4 

^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

^  inin»r)«r^»ri»n»n>nv^»X«ri»r>tn»n*r>*n»ritntr>ir»m<ntr>»nin*n*n'n'n»/^ 

5 


irt  ^ 
U  t— 4 


'yOVO'O^^^'O'O'OVO^'sOVO^'OVO^vO'^vO'O'OVO'OVO'O^VOl^ 

Tt44tTfTfTfTtTtrt-TfTtTrT}-Tt  T}-rfrJ'TfTtTtTfrJ-Tt'^'TtTfTt’TfTt-Tj“‘ 


fNr^!NfS(NfNrNfNfNr4<Nr4<NrJ<Nr4(N<N<NrNjr4fS<N(N22oO 

r^fO(^mr^mromr<ir^fommroromr^rofOfnfOfOfOfnroro<N 

TtTt-TtTt‘TfTfTtrfrfTtTf*Tt'T}'’TfTfTfTtTt'TfTtTtTfrf'^Tt'Tj‘rt' 


ir^TfTj*vo<Nr4’Omoor-i^fNvooo»noooTfror40Nr4^<N4— ivom 
(^•n«n»ri'O'O'sD00OO'— 'T^*— '<N»ci»/^'04-^t^r^ 
»n»n‘n*r>t/^‘riu^»nvo^v£>vovovor^r^r^oooooNO^aNONC\004— j 


I 

I 


—  owoooor'OooooorjTj-oooooo'^cN 
g^SSS2^OOOOO-^OOOOOO'n00  00OmO<N(NO 
2222222oO(NTtvOOOO<NTt^OVDOOOOOOOOO^C^OOO-^ 
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VOVOVOVOVOVOVO^OVOVOVOVOVOVOVOVO-VOVOVOVO^^^ 

^,-M^f.-Hl-H»-H^1-H,-M^,-Hr-Hf-H*^1-Hl— 1»— 4,— l»-H»— «»— 1»— 

ro  #s.^  j>vi  _r  _;  _:  • 


CN  <N  tS 
On  On  C^ 
r-  t> 


<N  rvj  rj 
On  On  On 
r-  r- 


(N  CN  tN 
ON  On  ON 

1^ 


•  i-hNOSONOVONOVONONOvono  no  nov^vovononovovov^v^vo 

^22222222^^^®^ 


NO  NO  NO  NO  NO 

1^  »-^  t-h  1-H  ^ 

d  d  d  d  d 


^«S(N(SfSfS<SfSr'jfNjcsjfs|<NfsesrsicMfS(SCN»S 

oDOOoooodddddddddddddd 


VN  I  «n  I  ir>  in  m 
^  ^ 
<N  (S  (N 


NO  VO  NO 
c-*  O  O  O 
<N  fsj  CS 
^  w  On  On  On 
NO  hJ 


NO  NO  NO 

o  o  o 

tN  CS  <N 


NO  NO  NO 

o  o  o 

(S  CN  (N 


NO  NO  NO 

o  o  o 

<N  fS  <N 
ON  On  On 


NO  I  NO  I  VO  NO  VO 
O  O  O 
tN  CN  <N 
On  On  On 


0^  H  1^ 

jq  r-  r-  i> 


Tj*  n* 
1^  t^ 


ooododododododod 


P  OO  00  00  00  00 

^ 

o 

I— H 


00  00  00  00  00 
r- 

1^ 


^  (M  <N  (N 

m  m  cn 

X3  <N  tN 

.SP  !>• 


CN  <N  «S 
m  m  m 
<N  <S  <N 


^OOOOOOOOOOOOOOOOOOOOOOOOOO^mONO^t^ 

t^ooooooooooooooooooooooooooroNooN’^inr- 

(Ncsjcsmi^-in 

WNONONOVONONONONONdNdNO\ONONdN6NdNdvONd 


^|H2jN^<N<NC^<N<NfNJfN(NTt 

JcooooooooooooooooooSooS 

.^inininininiriinininininin 


00  ^  VO 

o  NO  <n 

1^  I  00  00  ON 

>-1 


Tf  On  in  Tt 
m  Tj-  00  00 

<N  fO 

in  iri  in  in , 


SSSSggSSl^sh^phrhrhf^h^h^^ir'h^UopinLNinh^oN 


S  g  2  gL9  P  P  P  ^M^  *^h^M>  t^O  (N  in 


cs^Tfinvor-oooNONOvONONONONOOo^^ricNSrncn 

rommcnrofommmrnfnfomfnrj-'^-ti-ThrtTfrj-Tf^r^ 


r^inooONO»^(NmTtininvo 
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Tf  Tj-  Tj-  Tt  ^  rt 
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TABLE  G-4.  LEFT  CRACK  TIP  POSITION  FOR  CVP2  (Continued) 


00 

Left  Tip 

12.167 

12.167 

L9VZ\ 

L9VZI 

12.167 

12.167 

12.167 

12.167 

L9VZ\ 

L9VZI 

12.167 

12.167 

12.167 

12.167 

L9VZ\ 

12.167 

12.167 

L91ZI 

12.167 

12.167 

12.167 

12.167 

12.167 

12.167 

12.287 

> 

(5 

Right  Tip 

11.792 

11,792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

11.792 

Os 

<N 

Os 

11.792 

11.792 

11.792 

Os 

<N 

Os 

CN 

Os 

Left  Tip 

10.716 

9U01 

10.716 

10.716 

10.716 

9U01 

10.716 

10.716 

10.716 

10.716 

10.716 

10.716 

10,716 

10.716 

10.716 

10-716 

10.716 

10.716 

o 

00 

d 

10.895 

+-» 

u 

> 

Right  Tip 

10,245 

10.245 

10.245 

10,245 

10.245 

10.245 

10.245 

10.245 

10,245 

Tt 

<N 

d 

10.245 

10.245 

10.245 

10.245 

10.245 

10.245 

10.227 

10.178 

Rivet  6L 

Left  Tip 

9.206 

9.206 

9.206 

9.206 

9.206 

9.206 

9.272 

o 

fn 

Os 

9.343 

9.343 

9.343 

9.343 

o 

Tj* 

Os 

9.464 

9.539 

Right  Tip 

00 

8.747 

8.747 

Os 

fO 

00 

8.728 

8.698 

Rivet  5L 

Left  Tip 

7,945 

8-066 

8.156 

8.168 

8.229 

8.355 

Right  Tip 

Rivet  4L 

Left  Tip 

Right  Tip 

Rivet  3L 

Left  Tip 

Right  Tip 

Lead  Crack 

Left  (in) 

Cycle 

4400 

4450 

4470 

4475 

4484 

4500 

4504 

4509 

4515 

4517 

4519 

4520 

4530 

4540 

4550 

o 

VO 

VO 

VO 

rF 

00 

VO 

4570 

4575 

4580 

4585 

4590 

4595 

4597 
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TABLE  G-5.  LEAD  CRACK  GROWTH  IN  PANELS  CVP3  AND  CVP4 


CVP3 

CVP4  (Multiple  Cracks 

a,  right  (in) 

Cycles 

a,  left  (in) 

0 

3.498 

3.552 

0 

3.419 

3.749 

18 

3.502 

3.555 

75 

3.419 

3.759 

50 

3.519 

3.555 

162 

3.438 

3.778 

75 

3.521 

3.559 

200 

3.448 

3.780 

100 

3.524 

3.559 

300 

3.453 

3.794 

150 

3.533 

3.568 

400 

3.474 

3.806 

200 

3.539 

3.574 

500 

3.482 

3.828 

300 

3.545 

3.581 

600 

3.493 

3.842 

400 

3.556 

3.587 

700 

3.515 

3.863 

500 

3.566 

3.590 

800 

3.524 

3.885 

600 

3.573 

3.602 

900 

3.540 

3.903 

700 

3.583 

3.611 

1000 

3.554 

3.915 

800 

3.593 

3.618 

1100 

3.564 

3.933 

1000 

3.613 

3.634 

1200 

3.590 

3.963 

1050 

3.622 

3.637 

1300 

3.608 

3.985 

1200 

3.648 

3.656 

1400 

3.631 

4.003 

1400 

3.669 

3.670 

1500 

3.639 

4.025 

1600 

3.689 

3.685 

1602 

3.662 

4.046 

1800 

3.710 

3.702 

1701 

3.675 

4.068 

2000 

3.748 

3.723 

1800 

3.693 

4.103 

2207 

3.773 

3.743 

1900 

3.713 

4.131 

2400 

3.798 

3.754 

2000 

3.743 

4.162 

2600 

3.827 

3.768 

2075 

3.756 

4.189 

2800 

3.851 

3.793 

2100 

3.769 

4.205 

3000 

3.882 

3.811 

2125 

3.772 

4.220 

3300 

3.936 

3.847 

2150 

3.774 

4.230 

3600 

3.993 

3.872 

2175 

3.789 

4.251 

3800 

4.011 

3.891 

2200 

3.800 

4.273 

4000 

4.053 

3.896 

2225 

3.808 

4.287 

4200 

4.102 

3.919 

2250 

3.811 

4.326 

4400 

4.155 

3.945 

2275 

3.821 

4.353 

4583 

4.214 

3.974 

2300 

3.831 

4.886 

4715 

4.263 

4.001 

2400 

3.868 

4.899 

4800 

4.307 

4.023 

2500 

3.917 

4.928 

4881 

4.362 

4.044 

2600 

3.964 

4.942 

4918 

4.424 

4.055 

2650 

4.033 

4.946 

4918 

4.655 

4.055 

2700 

4.086 

4.955 

5100 

4.655 

4.117 

2712 

4.607 

4.955 

5300 

4.655 

4.180 

2753 

4.619 

4.973 

5500 

4.655 

4.257 

2800 

4.634 

4.982 

5650 

4.655 

4.302 

2901 

4.661 

4.992 

5790 

4.655 

4.365 

3000 

4.667 

5.016 
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TABLE  G-5.  LEAD  CRACK  GROWTH  IN  PANELS  CVP3  AND  CVP4  (Continued) 


TABLE  G-5.  LEAD  CRACK  GROWTH  IN  PANELS  CVP3  AND  CVP4  (Continued) 
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TABLE  G-6.  RIGHT  CRACK  TIP  POSITIONS  FOR  PANEL  CVP4 


Cycles 

Lead  Crack 

Right  (in) 

0 

3.142 

75 

3.142 

162 

3.161 

200 

3.171 

300 

3.176 

Rivet  3R 


Left  Ti 


91 


Right  Ti 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.595 


4.608 


9 


4.634 


4.661 


Rivet  4R 

Rivet  5R 

Left  Tip 

Left  Tip 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6,035 

7.290 

7.584 

5.761 

6.035 

7.584 

5.761 

6.035 

BE^H 

.  7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

5.761 

6.035 

7.290 

7.584 

6.035 

7.290 

7.584 

IISEEBH 

6.035 

7.584 

5.761 

6.035 

7.584 

5.761 

6.035 

7.290 

7.584 

G-I4 


TABLE  G-6.  RIGHT  CRACK  TIP  POSITIONS  FOR  PANEL  CVP4  (Continued) 


Rivet  3R 


Rivet  4R 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.761 

6.035 

5.752 

6.035 

5.746 

6.035 

5.727 

6.035 

5.717 

6.035 

5.701 

6.035 

Rivet 


Left  Ti 


7.290 


7.290 


7.290 


7.290 


7.290 


7.290 


7.290 


7.290 


7.290 


7.290 


7.290 


TABLE  G-6.  RIGHT  CRACK  TIP  POSITIONS  FOR  PANEL  CVP4  (Continued) 


Cycles 

Lead  Crack 
Right  (in) 

Rivet  3R 

Rivet  4R 

Rivet  5R 

Left  Tip 

Right  Tip 

Left  Tip 

Left  Tip 

IbaraiTiiitCT 

8700 

6.960 

7.290 

7.584 

8800 

7.014 

7.277 

7.584 

8900 

7.090 

7.265 

7.584 

8950 

7.131 

7.246 

7.584 

8965 

7.171 

7.226 

7.584 

8975 

7.187 

7.219 

7.584 

7.211 

7.204 

7.584 

7.188 

7.584 

9100 

7.237 

7.178 

7.584 

9200 

7.244 

7.171 

7.584 

9500 

7.259 

7.165 

7.584 

9750 

7.259 

7.164 

7.594 

10000 

10250 

7.625 

10500 

7.625 

10750 

7.628 

11000 

7.629 

11410 

— ■ 

mam 

7.701 

12600 

■■i 

7.739 

13000 

7.775 

7.875 

14600 

7.915 

15000 

7.952 

G-I6 


TABLE  G-7.  LEFT  CRACK  TIP  POSITIONS  FOR  PANEL  CVP4 
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TABLE  G-7.  LEFT  CRACK  TIP  POSITIONS  FOR  PANEL  CVP4  (Continued) 


Lead  Crack 
Cycles  Left  (in) 


3000 


3100 


3200 


3300 


3400 


3500 


3600 


3800 


4000 


4200 


4401 


4600 


4800 


5000 


5100 


5200 


5270 


5308 


5325 


5340 


5375 


5500 


5575 


5600 


5608 


5618 


5651 


5800 


6000 


6100 


6200 


6300 


6400 


6500 


6600 


6800 


7000 


7200 


7400 


7600 


8000 


Rivet  3L 


Rivet 


Rivet 


LeftTi 

WI3BCTBII 

Left  Ti 

5.016 

6.018 

5.034 

6.018 

5.053 

6.018 

5.067 

6.018 

5.083 

6.018 

5.109 

6.018 

5.126 

6.018 

5.191 

6.018 

5.268 

6.018 

5.315 

6.018 

5.396 

6.018 

5.473 

6.018 

5.550 

6.018 

5.647 

6.018 

5.679 

6.018 

5.762 

6.000 

5.812 

5.974 

5.856 

5.950 

5.882 

5.937 

5.904 

5.911 

5.926 

5.897 

G-18 


TABLE  G-7.  LEFT  CRACK  TIP  POSITIONS  FOR  PANEL  CVP4  (Continued) 


Cycles 

Lead  Crack 
Left  (in) 

Rivet  3L 

Rivet  4L 

Rivet  5L 

Left  Tip 

haiaiTiiirni 

Left  Tip 

Left  Tip 

8400 

7.221 

7.524 

7.813 

8700 

7.294 

7.524 

7.813 

8800 

7.336 

7.524 

7.813 

8900 

7.397 

7.524 

7.813 

8950 

7.439 

7.524 

7.813 

8965 

7.479 

7.524 

7.813 

8975 

7.490 

7.515 

7.813 

9000 

7.509 

7.506 

7.813 

9050 

7.538 

7.825 

9100 

7.831 

9200 

7.849 

9500 

7.914 

9750 

7.946 

10000 

7.970 

10250 

7.987 

10500 

8.001 

10750 

8.025 

11000 

8.046 

11410 

8.096 

11800 

8.146 

12200 

8.201 

12600 

8.267 

13000 

8.309 

13400 

8.363 

13800 

8.407 

14200 

8.456 

14600 

8.511 

15000 

8.571 

G-19/G-20 


APPENDIX  H— BOEING  FULL-SCALE  FATIGUE  TEST  RESULTS 


Fatigue  crack  growth  data,  which  was  generated  by  Boeing*  for  wide-body  panels  having  a 
radius  of  127",  using  a  full-barrel  test  fixture,  is  summarized  in  this  appendix.  The  initial 
damage  configuration  for  the  Boeing  wide-body  panels  consisted  of  a  two-bay  crack  in  the  outer 
rivet  row  of  a  longitudinal  lap  joint  with  and  without  smaller,  collinear  multiple  cracks  of  length 
approximately  0.05".  The  raw  data  for  the  Boeing  full-scale  test  are  shown  in  table  H-1  for  the  a 
baseline  panel  containing  only  a  lead  crack,  test  1,  and  a  second  panel  containing  the  same  lead 
crack  configuration  with  the  addition  of  multiple  cracks,  test  2. 

For  panel  test  1,  a  5"  saw  cut  was  made  in  the  central  tear  strap  and  the  outer  rivet  row  of  the 
skin  placed  symmetrically  across  a  frame.  The  lead  crack  tips  terminated  at  fastener  holes. 
Consequently,  no  cracks  developed  after  1170  cycles.  Similar  phenomena  was  observed  in  panel 
CVPl  after  the  lead  crack  grew  into  a  fastener  hole,  and  a  number  of  cycles  were  required  to 
reform  a  crack  on  the  opposite  side  of  a  hole.  For  test  1,  the  lead  crack  tips  were  saw  cut  0.25" 
beyond  the  fastener  holes  to  a  length  of  5.71"  and  the  test  was  resumed.  Stable  fatigue  crack 
growth  occurred  up  to  3101  cycles,  where  the  total  crack  length  was  36.91",  at  which  the  fatigue 
loading  was  terminated. 

For  panel  test  2,  small  multiple  cracks  were  saw  cut  in  the  outer  rivet  row  of  the  skin.  In 
addition,  a  5"  saw  cut  was  placed  symmetrically  across  a  frame  in  the  outer  critical  rivet  row 
of  the  skin.  The  tips  of  the  lead  crack  extended  0.05"  beyond  the  fastener  holes.  Unlike  panel 
test  1,  the  central  tear  strap  was  intact  prior  to  the  test  for  panel  test  2.  After  281  cycles,  no  crack 
growth  was  observed  in  panel  test  2  and  the  tear  strap  was  cut  to  match  the  initial  condition  in 
panel  test  1.  The  test  was  then  resumed.  Stable  crack  growth  occurred  up  to  1231  cycles  where 
the  total  crack  length  was  17.20".  At  1233  cycles,  dynamic  crack  extension  occurred,  where  the 
total  crack  length  was  37.44",  at  which  the  fatigue  test  was  terminated. 

To  compare  the  results  from  panel  tests  1  and  2,  the  data  in  table  H-1  were  reduced  in  this  study 
so  that  the  initial  damage  configurations  and  corresponding  cycle  counts  in  both  panels  matched: 
an  initial  crack  of  length  5.71"  with  the  central  tear  strap  severed.  For  panel  test  1,  the  cycle 
count  data  was  shifted  by  1171  cycles  corresponding  to  a  crack  length  of  5.71".  For  test  2,  the 
cycle  coimt  data  was  shifted  by  451  cycles  corresponding  to  a  crack  length  of  5.71",  which  was 
approximated  using  a  linear  interpolation.  In  addition,  the  final  crack  lengths  used  were  matched 
to  correspond  to  stable  fatigue  crack  growth.  For  panel  test  1,  the  final  crack  length  assumed  in 
the  comparison  was  17.20",  which  was  selected  to  best  compare  with  that  in  panel  test  2,  where 
the  final  crack  length  for  stable  cracking  was  17.30".  The  reduced  data  are  shown  in  table  H-2 
for  panel  tests  1  and  2. 


*  Graber,  M.L.,  Mazur,  C.J,  Wilkens,  K.E.,  and  Worden,  R.E.,  “Investigation  of  Fuselage  Structure  Subjected  to 
Widespread  Fatigue  Damage,”  DOT/FAA/AR-95/47,  1996. 


H-1 


TABLE  H-1.  BOEING  DATA* 


Test  1,  Baseline  Panel 

Test  2,  Multiple-Crack  Panel 

Cycle  No. 

Length  of 
New  Growth 
(in) 

Total  Crack 
Length 
(in) 

Cycle  No. 

Length  of 
New  Growth 
(in) 

Total  Crack 
Length 
(in) 

0 

intact 

5.00 

0 

saw  cut  in 
skin  only 

5.00 

6 

saw  cut  in  skin 
and  tear  strap 

5.00 

281 

tear  strap  cut 

5.00 

1172 

Saw  cut 
extended 

5.72 

369 

0.63 

5.63 

1446 

0.26 

5.98 

569 

0.22 

5.85 

1614 

0.14 

6.12 

789 

0.25 

6.10 

1791 

0.22 

6.34 

937 

0.28 

6.38 

1961 

0.36 

6.70 

968 

0.2 

6.58 

2056 

0.57 

7.27 

nil 

1.97 

8.55 

2162 

0.42 

7.69 

1190 

2.49 

11.03 

2309 

0.70 

8.39 

1231 

6.18 

17.20 

2484 

0.91 

r  9.30 

1233 

20.24,  dynamic 
crack  extension 

37.44 

2680 

2.45 

11.75 

2859 

5.55 

17.30 

2974 

6.97 

24.27 

3025 

7.97 

32.24 

3035 

1.54 

33.78 

3045 

0.53 

34.31 

3056 

0.36 

34.67 

3075 

0.32 

34.99 

3099 

1.72 

36.71 

3101 

0.20 

36.91 

*  Gruber,  M.L.,  Mazur,  C.J,  Wilkens,  K.E.,  and  Worden,  R.E.,  “Investigation  of  Fuselage  Structure  Subjected  to 
Widespread  Fatigue  Damage,”  DOT/FAA/AR-95/47,  1996. 


H-2 


TABLE  H-2.  REDUCED  DATA 


Test  1,  Baseline  Panel 

Test  2,  Multi 

ale-Crack  Panel 

Cycle 

Number 

Total  Crack 
Length 
(in) 

Cycle 

Number 

Total  Crack 
Length 
(in) 

0 

5.72 

0 

5.72 

274 

5.98 

118 

5.85 

442 

6.12 

338 

6.10 

619 

6.34 

486 

6.38 

789 

517 

6.58 

884 

7.27 

8.55 

990 

7.69 

739 

1137 

8.39 

780 

17.20 

1312 

9.30 

782 

37.44 

1508 

11.75 

1687 

17.30 

.1802  . 

24.27 

1853 

32.24 

1863 

33.78 

1873 

34.31 

1884 

34.67 

1903 

34.99 

1927 

36.71 

H-3/H-4 


APPENDIX  I— RESIDUAL  STRENGTH  DATA 


For  the  residual  strength  tests,  each  panel  was  loaded  quasi-statically  to  failure  to  measure  the 
crack  growth  and  residual  strength.  The  longitudinal  lap  joint  panels  (CVPl  and  CVP2)  were 
loaded  with  internal  pressure  with  reactive  hoop  and  frame  loads  plus  longitudinal  stress  50% 
less  than  hoop  stress.  The  circumferential  butt  joint  panels  (CVP3  and  CVP4)  were  loaded  with 
internal  pressure  with  reactive  hoop  and  frame  loads  plus  longitudinal  stress  50%  higher  than 
hoop  stress.  All  the  residual  strength  data  are  provided  in  the  tables  of  this  appendix. 

For  panels  CVPl  and  CVP2,  the  crack  growth  data  for  the  lead  crack  are  provided  in  table  I-l. 
The  crack  tip  positions  measured  from  the  central  frame  on  the  right-  and  left-hand  sides  of 
CVP2  are  given  in  tables  1-2  and  1-3,  respectively.  For  panels  CVP3  and  CVP4,  the  crack 
growth  data  for  the  lead  crack  are  provided  in  table  1-4.  The  crack  tip  positions  measured  from 
the  central  frame  on  the  right-  and  left-hand  sides  of  CVP4  are  given  in  tables  1-5  and  1-6, 
respectively. 


TABLE  I-l.  LEAD  CRACK  LENGTH  FROM  RESIDUAL  STRENGTH  TEST  OF 
LONGITUDINAL  LAP  JOINT  PANELS  CVPl  AND  CVP2 


CVPl 

CVP2  (Mu 

tiple  Cracks) 

Pressure 

(psi) 

a,  right 
(in) 

a,  left 
(in) 

Pressure 

(psi) 

a,  right 
(in) 

a,  left 
(in) 

0.00 

12.240 

12.710 

0.00 

12.362 

12.320 

1.00 

12.240 

12.710 

1.00 

12.362 

12.320 

2.00 

12.240 

12,710 

2.00 

12.362 

12.320 

3.00 

12.240 

12.710 

3.00 

12.362 

12,320 

4.00 

12.240 

12.710 

4.00 

12.362 

12.320 

5.00 

12.240 

12.710 

5.00 

12.362 

12.320 

6.00 

12.240 

12.710 

6.00 

12.362 

12.320 

7.00 

12.240 

12.710 

7.00 

12.362 

12.320 

7.50 

12.240 

12.760 

7.50 

12.362 

12.320 

8.00 

12.240 

12.760 

8.00 

12.466 

12.456 

8.50 

12.260 

12.940 

8.25 

12.466 

12.456 

9.00 

12.470 

13.640 

8.44 

14.033 

14.142 

9.50 

12.470 

13.640 

8.58 

19.918 

21.447 

10,00 

13.710 

13.980 

8.58 

20.035  : 

-21.525 

10.25  1 

18.600 

19.650  1 

8.60 

21.373 

22.885 

11.00 

20.100 

21.870 

8.83 

21.459 

23.112 

11.14 

33.630 

33.380 

8.83 

21.553 

24.445 

9.02 

23.020 

26.002 

9.16 

34.625 

38.125 

1-2 


TABLE  1-3.  LEFT  CRACK  TIP  POSITION  FOR  PANEL  CVP2 
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TABLE  1-4.  LEAD  CRACK  GROWTH  DURING  RESIDUAL  STRENGTH  TESTS  OF 
CIRCUMFERENTIAL  LAP  JOINT  PANELS  CVP3  AND  CVP4 


CVP3,  Run  1 

CVP3,  Run  2 

CVP3,  Run  3 

CVP4  (Multiple  Cracks) 

■1^ 

a,  Left 

(in) 

a,  Left 
(in) 

Press. 

(psi) 

a,  Right 
M 

a,  Left 
(in) 

wmi 

■gl 

a,  Left 
(in) 

0.00 

9.618 

9.557 

0.00 

10.664 

10.878 

0.00 

11.074 

12.604 

0.00 

1.76 

9.618 

9.557 

4.20 

10.664 

10.878 

9.365 

9.600 

9.618 

9.557 

8.40 

12.60 

11.074 

12.604 

4.00 

9.365 

9.600 

5.28 

mm 

mm 

10.664 

10.878 

14.70 

11.074 

9.365 

9.600 

6.16 

BB!il 

9.600 

7.04 

IBM 

10.664 

10.878 

16.27 

UtiBl 

IBiilii 

9.600 

7.92 

9.618 

10.664 

10.878 

11^9 

12.604 

12.00 

9.365 

9.600 

8.80 

9.618 

9.557 

16.80 

17.32 

11.102 

12.656 

14.00 

9.365 

9.600 

9.24 

9.618 

9.557 

17.32 

10.664 

10.878 

17.85 

14.015 

13.509 

15.00 

9.365 

9.600 

9.68 

mm 

9.557 

IHeH 

10.664 

10,878 

17.85 

14.015 

13.908 

16,00 

10.12 

9.557 

IHBI 

BiilagB 

■pfBi 

17.85 

14.236 

14.638 

17.00 

BHifil 

mEM 

9.557 

IBBS 

BBBBB 

HBW 

17.33 

14.314 

15.035 

18.00 

BISBil 

9.557 

18.38 

10.824 

11.920 

18.25 

9.365 

9.684 

HBii 

9.557 

18.38 

18.50 

9.365 

9.684 

9.618 

17.85 

18,75 

9.697 

12.32 

9.618 

9.557 

18.38 

11.074 

12,604 

19.00 

9.436 

9.697 

12.76 

9.618 

9.557 

19.25 

9.436 

9.697 

13.20 

9.750 

9.583 

19.50 

9.436 

9.697 

13.64 

9.750 

9.583 

19.75 

9.436 

9.697 

13.73 

9.750 

9.583 

20.00 

10.736 

11.061 

14.08 

9.750 

9.583 

20.25 

10.736 

11.061 

14.43 

9.788 

9.625 

20.50 

10.736 

11.144 

14.78 

9.788 

9.625 

20.75 

Failure 

Failure 

15.14 

9.788 

9.625 

15.49 

9.788 

9.625 

15.84 

9.834 

9.719 

16.19 

9.834 

9.719 

16.68 

10.049 

10.127 

16.47 

10.095 

10.426 

16.47 

10.095 

10.664 

17.74 

10.188 

10.664 

17.95 

10.429 

10.741 

17.95 

10,664 

10.741 

18.37 

10.664 

10.802 

19.14 

10.664 

10.878 
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TABLE  1-5.  RIGHT  CRACK  TIP  POSITION  FOR  PANEL  CVP4 


TABLE  1-6.  LEFT  CRACK  TIP  POSITION  FOR  PANEL  CVP4 


